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ABSTRACT 

This package of materials, developed for teachers in 
the elenentary schools, is designed to help the tea- her educate the 
fv'ture voter so that he will be knowledgeable and concerned about 
V? 'iiron«ental problems. This package on Ecosystems has two goals. The 
first is to help the teacher understand some basic facts and concepts 
of ecology and the second is to help the teacher integrate 
environmental education activities into the existing curriculum. 
Behavioral objectives and major concepts are listed. Ten learning 
modules are included in this packet. The module titles include: Th*^ 
Heb of Life; Interrelationships Among Living Things; Biotic and 
Abiotic Factors in the Environment; Adaptations in Living Things; 
Seed Dispersal and Succession; Food Chains and Energy Pyramids; 
Plants and Han; Man and Ecosystems; The Shape We're In; and The Only 
Earth We Have. Each module contains assignments, reading materials, 
teaching suggestions, learning activities, and student projects. "A 
Guide to Environmental Education Resources, prepared by the Science 
Division of the State Department of Public Instruction of North 
Carolina, and a posttest on ecosystems are included with this 
package. (BT) 
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OP THl ECOSYSTEMS PACKAGE 

Foliution, depletion of natural resources, and 
overpopulation affect the quality of our lives. Our 
environnent continues to deteriorate. Solving these probleas 
is a ccaplex task, as an elenentary school teacher you are 
charged with educating our future voters so they nill be 
knowledgeable and concerned about eavironaental problens* The 
material in this prograa is designed to help you do that. 

This package on "Scosystens" has two overall goals* The 
first is to help you understand soae basic facts and concepts 
of ecology* The aajor concepts to be developed are: 

1, All living things are interdependent. 

2, Tampering with ecosystems aay have unforeseen 
con ieguences. 

3, Man is a part of nature. 

<!• He are dependent on green plants for food and oxygen. 

5. Living things are adapted for their specific 
environaents. 

6. Abiotic factors such as light, heat, and aoisture 
influence the living environaent. 

7. Change occurs constantly oa our planet. 

8. Hatter cycles; energy is lost. 

9. Man i? dependent on nature for food, clothing, 
shelter, recreation, and aedlcine. 

The second aajor goal is to help you to integrate 
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environaental education activities into the existiaq 
curriculua . 

Here specifically, after coicpleting the BCQSlSISliS 
package, you should have the following behavioral 
capabilities: 

K Given a description of biological interaction, be able to 
tell whether it is autualisa, coaoensalisay coapetltioa, 
predation or parasitisa. 

2. Given a diagraa of the water cycle, the nitrogen cycle, or 
any other natter cycle, be able to tell when the aolecule is 
paijt of the abiotic environaent and when it is part of the 
biotic environaent* 

3, Be able to predict the eventual consequences if all 
deconposers were eliminated froa our planet. 

U. Given a diagram of a food chain, be able to identify the 
producer, first, second and third-order consumers. 

5. Given several sequences of organisms, be able to pick out 
the correct food chain. 

6. Given a particular food, be a tie to tell what order 
consuaer nan is when he eats it* 

7. Given a food chain, be able to pick out the level with the 
least energy. 

o 
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Be able tc list three abiotic factors of the environment, 
and on? way in which each affects living things, 

9. Given a description or a picture of a room and its 
contents, be able to trace back the origin of each iten to 
plants or non-plants. 

10. Frcni a list of possibilities, be able to pick oat the 
items necessary for photosynthesis, and those which are the 
products of photosynthesis. 

11. From a list of possibilities, be able to pick out the 
things necessary for respiration, and those which are the 
products of respiration. 

12. Given a picture or a description of an organisa, be able 
to tell how it is adapted for survival in its envxronnent. 

13. Given an uncruered list of five plant connunities in 
succession, be able to correctly order thea froa pioneer to 
cliaax coaaunity. 

la. Be able to list two causes of air pollution. 

15. Be able tc list two causes of water pollution. 

16. Ee able to list five things the consuaer can do to help 
protect the environaent. 

17. Be able tc coapare the relative iapact on the environaent 
of the average l^aerican and the average world citizen* 
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18* B€ ahl€ to assess the affects of population on pollution. 

19. Be able to demonstrate an understanding of the "Tragedy 
of the Coanons" concept by giving an example of one such 
tragedy. 

20. Be able to recognize the definitions of abiotic, 
fciodegradeable, biotic, consuaer, ecology, ecosystea* 
photosynthesis, predation, producer, recycling, respiration, 
and succession. 

In addition, you should 

21. Be able to write environaent-related problems for soae of 
the mathenatics concepts you teach. 

22- Be able to plan, carry out, and follow up a field trip in 
which students actively participate. 

23. Be able to identify and obtain resources for teaching 
environaental topics. Such resources sight include 4|uest 
speakers, books, periodicals, panphlets, or filas. 



DBSCSIPTION or THE ICOSYSTIHS PACKAGE 



This is a self-instructional package designed to help you 
reach the objectives. There are ten Bcdules, each covering a 
najor topic of environmental education* 

Sach module contains a tape recording and a series of 
pictures that goes with the tape. In addition, each aodule 
has a vcrkbook vhich is yours to keep. The workbooks contain 
your assignments, and soae suggestions for teaching 
environaental concepts- The last part of the package 
identifies soae environaental education resources including 
books, gaaes, and filas. 

Begin the prograa uith oodale i1: The tfeb of Life. As 
you work through the aodules you will cone across fifteen 
assignaents. One assignaent will involve reading a book about 
nan and his environaent. All of the other assignaents are 
guite brief. All assignaents should be coapleted in 
duplicate. You will keep one copy for your own use, and hand 
in one copy when you coaplete the package. Be sure to 
coaplete all of the assigned work before our aeeting on 

• Bring the tape recordings, the 
pictures, and a copy of all the coapleted assignaents to that 
aeeting. 

Please turn to aodule #1. 
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Like the Beatles, hot pants, and Uater-jate, ecology is 
one of these terns that suddenly becomes popular. Host 
everyone sees it, hears it, and probabii Iks about it. In 
the case of ••ecology", not everyone who uses the word really 
kncMS what it means. Here is a siaple definition: 

Ecology is the study of the interrelationships of 
living things with each other and with their 
environnents. 

*cthing lives in isolation. Every living thing is 
related to other living things, and to the non-living parts of 
the environaent. The interrelatedness of living things is one 
of the most iaportant biological concepts. John Huir, a 
fanous conservationist, once said, '•vhen we try to pick out 
anything by itself, we find it hitched to everything else in 
the universe.** He can think of the earth as a giant spider 
web. If you destroy one strand yo»i run the risk of the whole 
thing collapsing. 

&SSIGN11ENT 1 

Bead one book aboux: man and his environaent. You aay 
choose any one of the books listed on page one of •*& Guide to 
Bnvironaental Resources** or on page ••Additional 
Secoaaendations for Teachers." Both of these lists are in the 
last section of tha package, ••Bnvironaental Education 



R€»sourc»='S. *• 

Pick out on€ or t«o Bain points of the book and urite 
your reaction to them. This reaction paper should be about 
two typewritten pa^es in length. 

Listen to tape i1 "Ihe Heb of Life,« There is a series 
of pictures that qces along with the tape. 
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Hhen ve talk about one Kinl of living thinq in an area * 
one species * ue call it a population. Thus ve have a 
population of people, a population o£ dogs^ and a population 
of suqar<>iiaple trees. When ve talk about groups of 
interrelated living things and their environaent we are 
talking about an ecosystes. 

A pond is an ecosystea* It has aquatic plants, fish, 
insects, frogs, and other interdependent organisns. These 
organiSBS interact «ith one another. All of these in turn 
interact with their environment - the water of a certain 
teaperature and acidity, a certain aaount of sunlight, etc. 

A forest is an ecosystea - trees, shrubs, herbs, and a 
variety of aniaals all interacting with the air, water, and 
light. This coaplex network of interactions is soaetia«s 
referred to as the web of life. Each part of the web is tied 
to ether parts. 

Here is an exanple of what happens to the web of life 
when one strand is broken. The Nhite Siver National Forest in 
Colorado was a beautiful, healthy pine forest. Bark beetles 
w<«>re peraanent residents there, but the vigorous trees were 
able to withstand their attacks. The nuaber of bark beetles 
was ke|.t in check iky woodpeckers who lived in the forest. 
There were nuaerous other plant and aniaal species, all 
contributing to the balance of nature in that forest. 

One day there was a very heavy wind. Many trees were 
partially uprooted. They reaained alive, but bent and 
weakened, the undersides of these trees were buried aaong 



crushed branches. This was ideal for the bark beetles. They 
coui'i attack the trees and stay out of the way of the 
woodpeckers. 

The weakened trees could not withstand the onslaught of 
the bark beetles. In a few yeato th<> entire forest was dead 
or dying. J^ninals which had used the forest for food and 
shelter were no longer able to survive there. Many died, 
others eaigrated to ether areas. & wind which damaged soae 
trees also da.:^aed aany aniaal populations. The web of life 
is such that it is hard to disturb one part without affecting 
all of the others. 

The idea of inter connectedness of the web of life can be 
conveyed to students with pick-up sticks. If you scatter 
pick-up sticks in a saall space, the students will find it 
very hard to pick one up without disturbing the others. 

It is iaportant that students learn about the web of 
life- The aia is that they will want to preserve the 
environaent. The first step is to help thea becoae aware af 
nature. 

The workbook for nodule 41 contains soae ideas for 
bringing about this awareness. The workbook also contains 
directions for creating saall ecosysteas in the classrooa. 
Please turn to the workbook. 
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7EACHIKG SU6GES7I0NS: THE MSB CF X.IFS 

Matarc is all around us for us to QQjoyy but aany peopl<e 
are net aware of it. these exercises are desiqned to help 
students appreciate their eiivirona«nt by avakenin^ th©» to 
what is out there. 

U Establish Rules for Field Trips ^ 

Develop whatever set of rules you feel coafortable with* 
Soae possibilities are: no wandering off, buddy systea* no 
loud talking. The first two are concerned with safety. The 
third is necessary if you are going out to see nature as it 
really is. Loud voices wculd scare away aany of the aniaals 
you have ccae out to see. 

Arrange a signal which will begin absolute silence. This 
will be useful when you are having the students listen to bird 
calls, crickets, wind whistling or other natural sounds. It 
will also coae in handy if you need to get their attention 
guickly. 

2. Beware of potential dangers. 

Before going into the woods have an in-class lesson about 
poisonous organises. Fortunately the very dangerous organisas 
are unlikely to be encountered. Do not dwell on these. 
Calaly point thea out so the students will be able to avoid 
probleas. Draw pictures on the blackboard of: 
a. Poison Ivy 



b. I^oison SuDac 

c« Foisonoas snakes 

d. Black-widow Spiders 



(Space for pictures) 



3. Treasure Hunt. 
Divide the class into ssall groups <approxiaately five 
students in each qroup.) Each group is to locate as aany of 
the following as possible. Have them draw aaps or otherwise 
describe how to find the various objects. They should be 
careful not to disturb anything. 

1. soaething yellow 

2. soaething red 

3. soaething blue 
<!• pine cone 

5. an acorn 

6. a bird*s nest 

7. a aushrooB 

8* a heart-shaped leaf 

9. woodpecker holes in a tree 

10. a rotting log 
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L€t the first group that finishes take the r» st of the 
class on a quided tour. Or, if no group finds all of the 
items fcy the end of the allotted tine let the group which 
located the nost objects conduct the tour. 

4. Have a "touching" treasure hunt. 

Th€ treasure hunt described in (3) aakes ext in&ive use of 
our eyes. Vision is an iaportant sense, but ne should not 
rely on it alone, students need practice in using their other 
sensvss. 

For the "touching" treasure hunt, have l,he students 
locate some of the following. 

1. something rough 

2. soaething saooth 

3. sometning velvety 

4. soaething spongy 

5. soaething prickly 

6. soaething soist 

7. soaething cruably 

8. soaething sharp 

9. soaething fuzzy 

10. soaething furry 

11. soaething soft 
12* soaething hard 

13. soaething hairy 

14. soaething scaly 

15. soaething slippery 
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16. sonething £ubb«ry 

17. soiething sliay 

18. sonething silky 
1<). soaething vara 
2C. soaetfaing cold 

5. Concentrate on listening 

a. Take tha students out to a grassy area and have the« 
'spread out. lach student should close his eyes and li3ten for 
a ainute^ Then he should write down vhat he heard. Bepeat 
the listening period and have the students vrite dovn anything 
else they heard. 

b. Declare a silent tine vhen the class is out in the 
woods. Hav€ the students stand still, close their eyes, and 
listen. 

c. Call "listening tiaes" in the classrooa, and on the 
school playground. 

d. Have the students do "listening tiaes" at hoae, on 
tbe vay to school « in the lunchrooa, etc. 

6. Sense of Saell 

a. Give each student a paper or plastic bag to use for 
collecting. Have the students bring back siiaples of things 
they could saell while out in the woods. 

ERIC 
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b. Defflcnstrate th€ ccnnection butveen tasting and 
sneiling, firing in a few diced foods such as apple, onion, 
and potato. Have a student hold his nose and close his eyes. 
Put a sample of one oi^ the foods on his tongue. He nay then 
open his eyes, but aust continue to hold his nose. Ask hia to 
try and identify the food substance on his tongue. 

7. The All-senses Treasure Hunt 

Divide the class into groups of approxiaately five* Have 
soae cf the groups find the best sight, sound, saell, and 
touch in a given area. Have the other groups locate the norst 
sight, sound, snell, and touch in that area. Be sure to 
mention tiiat we have a fifth sense - taste - but it is not a 
good idea to gc around tasting unknown things. 

As a follow-up to this activity, have each student look 
for the best and worst sights, sounds, saells and touches at 
hoae and on the way to school. 

ASSIGN flENT 2 

write a plan for a field trip which will actively involve 
your students. Include the purpose of the field trip and the 
procedures to be followed* 



8. Poetry and the Senses 



a. Write the £ollovic^ on th« blackboard: 
"I think that I shall a«ver sae 
a poea lovely as a tre«." 
Lead a discussion about the meaning of this verse by Joyce 
Kilner , 

b. Then write Ogden Nash*s poea on the blackboard: 

»I think that I shall never see 
a billboard lovely as a tree. 
Perha{:s, unless the billboards fall 
I'll never see a tree at all," 

Ask th€ students to coaaent, 

**************** 

ASSIGNfENT 3 

There are aany other poeas you could use to awaken your 
students to the beauty of nature.. Locate three such poeas and 
list the naae and author of eac 
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Materials needed: 

a 5 or 6 qallon rectangular tank 
aquariuBi qravel 
aquatic plants 
aquatic snails 
snail fish 



1. Clean the tank. 

Hake sure the tank is thoroughly clean. If you use 
deterqent, be sure to rinse the tank well to reaove all 
residues. 



2. Add qravel* 

Spread the gravel on the bottoa of the tank to a depth of 
about two inches. It you wish, use a few saall colored rocks 
to enhance the appearance. 

3. Position the aquariua. 

Choose a qood location for the aquariua* A northeast 
corner should provide good indirect sunlight. Once filled, 
the aquariua should not be loved or leaks aay occur* 

4. Fill the tank with water* 

Place a large piece of paper over the gravel. Pour pond 
water or tap water into the tank until the water level is one 
inch fro« the top. If you use tap water it will need to stand 
for at least 48 hours, or the chlorine will kill the 
inhabitants o£ the aquariua. Beaove the paper after filling. 



5. Add plants. 

Add soae rooted and soae floating aquatic plants. 
S^oittaria and vaj. isneria are suitable rooted plants* llffdfi^ 
and Caboaba are suitable floating plants. Arrange the plants 
toward" the back of the aquariua so they will not block the 
view ot the fish, let the aquariua stand for several days to 
allow the plants to start growing. 

6. Add the fish. Add a few saall fish. The rule of thuab is 
about one inch of fish per gallon of water. Gupples are well 
suited for use In an aquariua because they are saall, active, 
and can withstand a wide variety of teaperatures* 

7. Add the snails* 

Add about six snails. They will help keep the aquariua 
free of algae. If available, add a claa or oyster shell* The 
shell will slowly dissolve, providing the calciua for the 
snail's shells* 



8. Cover the tank 
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Ccver the tank with a piece of glass or plastic wrap to 
help K€ep the water clean, and to reduce water loss due to 
evaporation. 

9, Feed the fish sparingly. 

Feed the fish with a little fish food every couple of 
days. Be careful net to overfeed. Once in a while put in 
tiny arounts of chopped earthwcras or beef. 

Once you achieve a balanced aquariua all you need to do 
is sit back and enjoy it. However, you nay have to do a 
little troubleshooting at first until you achieve this 
balance. The following list of potential problems and 
soluticns may help you to achieve a balanced aguariua. 

1. YOU say get a green sliay growth on the sides of the 
tanks. This is excessive algae growth, and it will cut down 
on the visibility* It is caused by too aach light or too few 
algae consuoers. To solve the problea, try adding a few aore 
snails. If this does not work, try wrapping black paper 
around the tank to cut down on the light. You aay have to 
clean the tank with an aguariua scraper. 

2. You aay notice that all of the fish stay pretty close 
to the surface of the water. This is an indication of 
insufficient oxygen, caused by overcrowding of fish or snails. 
To solve the problea, try planting aore rooted plants. This 
will result in greater oxygen production. 

3. The water aay have a dirty appearance due to excessive 
waste aaterial. To solve that problea, increase the nunber of 
snails, and cut down on the aaount of food given to the fish. 
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It niqht b€ a good idea to purchase an autoaatic filter. This 
will help to keep the aquarium clean* and it will also aerate. 



ERIC 
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nat«cials: 

a« JL ttide-aouth«d glass container sach as a fish bovl 

b. Charcoal* gravel, and potti&g soil 

c. Plants, each with a snail ball of soil around its 
roots. 



1, The soil 

Put a thin layer of charcoal in the bottoa of the 
container* then add a layer of gravel, about twice as thick 
as the charcoal layer. Pour in potting soil until the jar is 
between one-fourth and one-third full. 



2. The plants. 

Arrange several siall plants attractively in the 
container. Hak€ sure the roots are covered with soil. 



3. Finishing Touches 

Add scae pretty stones or shells as desired. Lightly 
water the terrariua. Cover the container with glass, or with 
wax paper or plastic and a rubber band. 



U, Maintenance 

Put the terrariun on a window sill or under a laap. 
riater when needed, probably abcut once a week. 



Ycu aay wish to add soae saall aniaals such as 
earthworas, toads, and lizards to the terrariua. Zarthworas 
will eat decaying aaterial in the soil. Add soae flies or 
other insects for food for the toad and lizard. 

Both the aguariua and the terrariua would aake excellent 
additions to an eleaentary school classrooa. Students will 
enjoy looking at tfaea, and at the saae tiae they will be 
learning science. As aicrocosas of nature, aquaria and 
terraria can be used to deaonstrate soae of the aajor concepts 
of ecology. 

This coapletes aodule #1. Please turn to aodule #2. 
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MODULI SI: I»TBBBBIATI0»SHII>S AMONG LIVING THINGS 

AS you have seen* the idea that all living things are 
interdependent is 3 central concept in ecology. 

Module #2 ex^i'niner the concept of interdependence in aore 
detail. There ire aany different types of relationships aaong 
living things. Please listen to tape #2 for a discussion of 
scsie of these interrelationships. 

ICSAS FOB TEACHING ABOUT INTSBBSLATIONSBIPS 

1. Fick^^up Sticks 

Toss soae pick-up sticks on the table* Ask for a 
volunteer vho is a good player* Let this student try to pick 
one out without aoving any others. After a few students try 
this, blindfold one of the* and let hia try it again, 
establish the parallel between this and the natural world. 
Everything is connected to everything else. Soaetiftes aan is 
blind to the specifics of the «eb« 

2. Study an ecosystea 

Divide the class into groups. Soae groups should look 
for exaaples of organisas helping each other; other groups 
should look for evidence of organisas harai&g each other. 
After a while you aight have the groups switch tasks, 
depending on the sophistication of the class « 70U aight have 
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then lock for the aore subtle relationship of coaaensalisa. 
You niqht even wish to teach thea soae of the teras such as 
autualisa, predation# etc. 

This can be repeated for different kinds of ecosysteas. 
k forested area, a qrassy area, a pond and a a creek are all 
possibilities. 

3« Interrelationships in Huaan Society 

Study the classrooa ecosystea* For exaaple* have the 
students pick out examples of parasitisa in the classrooa. 
Another possibility would be to have students look for 
exaaples of autualisa in governaent. Sxaaples of coapetition 
aacng (:eople are also nuaerous. 

U* The Old lady and the iray 

Tell the students about the tlae uhen a war was lost 
because an old lady aoved out of her house. The story goes 
like this: 

Once upon a tlae, a long tiae ago, there was an old lady 
who lived in the country. She was a kindly old lady who took 
care of a lot of cats. One day she decided to aove to the 
city with her cats. In a short tine the aray was losing aost 
of its battles. 

Why? Challenge the students to think of possible 

o 

ERIC 
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©xplanatioos. BnCoura9« t^«» t<^ their iaaginations. 

Praise all th€S« «ho coae up with creative explanations. Mhen 
you are ready, tell thea what actually happened in this case: 

The little old lady lived in a house near soae fields of 
clover. Her cats roaaed the area and ate a lot of field alee. 
These field aice ordinarily eat a lot of huablehees. Without 
the cats, there vas an increase In the nuaber of aice. Kll of 
these nice ate every buablebee in slqht. There were not 
enough buablebees to pollinate the -^lover. Thus there vas a 
poor clover crop, with inadequate clover there vas not enough 
hay to feed the cattle. The cattle becaae scravny and sickly. 
So there vas not enough beef to feed the aray. And everyone 
knovE a hungry aray cannot fight very veil. 

write the various steps on the blackboard: 

aray 

beef 

hay 

clever 
buablebees 
tice 
cats 

old lady 

Aaong the relationships present in this series arc the 
folloving: The old lady and the cats is an exaaple of 
coaaensalisa if you think the old lady vas not benefitted, and 
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nutualisa if you think she was benefitted by having cats. The 

cats and tsice are an eiaaple of ptedation« as is the 

aice*buablebees relationship. The buablebees and clover are 
notually benefitting. 

5* Creative Vriting 

Tc integrate ecology and language arts^ you aay wish to 
assign the students to write stories like »»The Old Lady and 
the Jkray." Vol mteers could read their stories to the class. 
After each story has been read you could help the class pick 
out the exaaples of various kinds of interrelationships. 

6. Predator-prey Relationships 

Have the students look for predator«pr«y relationships in 
the area surrounding the school. Exaaples sight include a 
bird eating a wora» a spider eating a fly, and a toad eating 
an insect. 

I 
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Pleas« coBflete this susaary sh««t for iaterrelatinnships. 
The answers appear at the end ot the vorkbooic* 

Part I 

Eriefly d«»fine: 
Cosaaensaliss 

CoBpetition 

nutualisa 

parasitisB 

Freda t ion 

Part II 

Fill in the naee of the relationship. 

HAHS OF 

EXAMPLE HSI.1TI08SHIF 

1. i butterfly feeds on the nectar of a flower* 

It the saae tiae it pollinates the plant. ^ 

2. Grass and dandelions are in the saae lawn. — 

3. Hoss soactiaes giovs on tree trunks. This 

helps the aoss without harainq the tree. 

4. A fox pounces on a rabbit and eats it. — — 
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5. SoiB€ leaves on a aaple tree have yellow spots 

where a fungus is growing. — — 

1^SSIGS{;SNT <t 

On a separate sheet of paper, give examples of other 
relaticnships you night point out to your students. 
Concentrate on exaaples in the area surrounding your school* 
and in the terrariun and aguariua you will be setting up. 
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A»S«BFS TO THE SOafiAHY SHEBT FOB IHTBBBBL4TI0SSHIPS 
Part I. 

In coaaensalisa^ one partner is helped and the other is 
neither helped nor haraed* 

In COB petition both organisas are haraed. 

Hutualisa benefits both partners. 

A parasite benefits by haraing its host. 

The predator benefits by destroying its prey. 

Part II. 

Grass and dandelions are in coapetition for water and 
ainerals. 

The aoss and the tree are coaaensals. One benefits, the other 
is unharaed. 

A fox eating a rabbit is a classic exaaple of predation. 

The funqus-aaple tree relationship is an exaaple of 
parasitisB, The fungus is taking food away froa its host. 

If you had trouble filling out the suaaary sheet you aay 

wish to listen to the tape on interrelationships again. If 

you feel you understand the concept that all living things are 
interdependent. Go on to aodule #3. 



TAPS #2: INTSaSFlATIOUSHIFS 

There is a variety ot possible relationships among livi* g 
things, soietiites two orqanisos depend on one another and 
both tenefit fro» their association* For ©xaaple, ternites 
live in a mutualistic relationship with ainute organisms 
called flagellates in their stoaachs. The teraite can chew 
vood, but cannct digest the cellulose in it. The digestion is 
done by the tiny organisas. The flagellates benefit because 
they get food brought to them. They could not possibly get 
wood by thekselves. The temite benefits by having the 
cellulose changad into a forn that they can use for energy. 

Another exaaple of autual benefit or autualisa soaetiaes 
occurs between algae and fungi. If you look at the bark of a 
tree you will often see a flaky gray-green growth. This is an 
exaaple of a type of plant called lichen. Actually lichen is 
aade of two plants living in autual benefit. The algae has 
chlorophyll and is able to use sunlight energy to produce food 
for its own use and that of the fungus. The fungus has a 
systea of root-like threads which anchors the plant to the 
tree and obtains water. 

Soaetiaes two organisas live in close association where 
only cne benefits. If the second organisa is unharaed^ we 
call the relationship coaaensalisa. One type of algae lives 
on th€ shells of certain turtles. The algae are getting a 
place to live. The turtle is neither helped nor haraed. 

Beaora fish often attach theaselves to sharks, without 
haraing the sharks. This is another exaaple of coaaensalisa. 
The fish get food when bits of the shark's kill float by thaa. 
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The revoca also gets free transportation. 

In nutualisa, both organises benefit. In coaaensalisa, 
one benefits and the other is unharned. In a ^hird kind of 
relaticnshif, parasitise, the parasite benefits and the host 
is haraed. 

Ycu have undoubtedly heard of many parasites of aan* As 
an exaaple, Jithlet€*s Poot is caused by a parasitic fungus. 
Streptococcus bacteria get food froa us and at the saae tiae 
cause the disccafort of strep throat. 

Alaost all living things have parasites. There are 
parasites of plants, such as the fungus which causes corn 
saut. Parasites hara, but usually do not kill their hosts. 
If the host were to die, the parasite depending on it would 
have to find another host or it too would die. 

There is another type of relationship which is not 
helpful to either cf the organises involved. This is called 
coapetition. Soaetiaes two aniaal populations coapete for 
food. For example, snakes and hawks both feed on rodents. If 
there were no hawks there would be aore snakes. 

As another eraaple, aan is in coapetition for food with 
insects. 

Cactus and yucca both grow in the desert. They are 
coapeting for space and, aost iaportantly, for water. The 
nuabers of each kind of plant are held down by the presence of 
the other. 

There are aany other exaaples of predation, autualisa, 
coaaensalisa, parasitise and coapetition in nature. 
Sleaentary school students are capable of understanding the 
concept of interdependence. It is probably unnecessary for 



th«a to learn the oaies of these relationships. The aquariua 
and teirariua can be used to study interrelationships. In 
additicn« as you take the students outside, be alert for 
examples of these relationships. 

The workbook contains soae ideas for teaching about 
interrelationships and a sheet for you to suaaarize what you 
have learned. Please turn to the workbook. 
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HODCIE #3: BIOTIC ASD JkEIOTlC FACTORS IK THB BSVIBOUHBNT 



Thus far ve have been concentrating on the relationships 
between living things, Tou have seen thai t«o different 
organisBs nay help each other or ham each other. In soae 
cases only one organisi is helped. The general point is that 
no organisn is an independent entity. Each living thing is 
dependent upon other living things* 

But living things are only part of an ecosystea. No« we 
will add in the other essential part of any ecosystem - the 
non-living environnent. listen to tape #3 to hear about the 
living and non-living parts of our environaent and how they 
interact. 



TJ^PB #3: ABIOTIC FACTOfiS 1» TAB SNVIROIIBBST 
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Living things are sad« up of atOBS of carbon, hydrogen, 
oxygen, nitrogen, and aany other eleaents. There is a very 
large supply of these atons in our environaent but it is by no 
means an infinite supply. The matter in living things aust 
eventually be returned to the non-living environaent or we 
would run out. 

The aoveaent of aatter froa the non-living environaent to 
living things and back to the non-living environaent is called 
a aatter cycle. There are aany different aatter cycles - the 
water cycle, the carbon cycle, the nitrogen cycle, the calciua 
cycle, and aany others. A f«w exaaples will be preseateU to 
give you a general idea of how aatter cycles. 

First, consider the water cycle. Scientists study 
pictures of Mars to see if there is any life on that planet. 
One of the first things the scientists look for is evidence of 
the presence of water. There is a very good reason for this: 
Life as we know it could not exist without water. 

There is always water in the ataosphere. Periodically 
soae of the water vapor condenses and falls to earth in the 
fora of rain or snow. This water aay evaporate froa a lake 
and in that way return to the ataosphere. If that happens, 
the cycle has been coapleted without involving a single living 
thing. 

But the water froa rain or snow aay becoae part of a 
living thing. Plants absorb water through their roots, 
ftniaals drink water. All living things need water in order to 
live. 
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This «atec woula oot reaain ia th« plant or aalaal 
indefinitely, water is coastantiy being given off as a result 
of a. variety of life processes. Also, when living things die« 
decoaposers break then down to water and other siaple 
cheaicals. This water reenters the ataosphere by evaporation 
where it will later condense and becoae precipitation* 

Before considering other aatter cycles it would be 
helpful to talk about soae of the life processes involved in 
these cycles. 

fiespiration is carried on by all living things. It is 
the process by which food is oiidized to provide energy for 
life. In aost organises the process of respiration requires 
food and oxygen, and it results in the production of carbon 
dioxide and water as well as energy. In teras of aatter 
cycles, respiration reaovs oxygen froa the non-living 
environaent and adds carbon dioxide and water to the 
non-living environaent. 

Another iaportant life process is photosynthesis. Only 
green plants can carry on photosynthesis. "Photo** aeans 
light., Bnergy froa sunlight is captured by the chlorophyll in 
green plants. This provides the energy for coabining water 
and carbon dioxide to aake food and oxygen. Notice that 
photosynthesis can be considered the reverse of respiration. 
Bnt. 

Now we are ready to consider the carbon cycle. Our air 
is aade up of .03 per cent carbon dioxide gas. Life as w« 
know it is dependent upon keeping approxiaately that aaount of 
carbon dioxide in the air. Without living things there would 
be CO carbon cycle. Carbon dioxide would reaain in the 



atBosph«re. 

Plants remove carbon dioxide froa the ataospfaere and use 
it in photosynthesis. Plants and aniaals add carhon dioxide 
to the ataosphere as a result of respiration. 

When living things die« bacteria of decay decompose thea 
into siaple coapounds such as carbon dioxide and water. 

The whole cycle is shown in the diagraa 

(Long pause) 

You have now seen in soae detail how aatter cycles 
between the living and the non-living environaent. The idea 
of cycles is central in a study of ecology. A siailar idea 
occurs frequently in huaan affairs. Think about cycles as you 
listen to this beautiful Aaerican folk song* 

Where have all the flowers gone, long tiae passing* 
Where have all the flowers gone long tiae ago? 

Where have all the flowers gone? 
Girls have picxed thea everyone. 

Where have all the young girls gone? 
They've taken husbands everyone. 

Where have all the young aen gone? 
They are all in unifora. 

Where have all the soldiers gone? 
Gone to the grave everyone. 



Wher€ bava all th« graveyards qonel 
Gone to flowers one by one... 



Please turn to the vorkbock for teaching suggestions 
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Living things d«p€nd on their environaent in aaay ways. 
The environaent can be thought of as a two part entity: the 
living environaent and the non-living environaent* 

Your pet dog. the plants and aniaal foods you eat, and 
the bacteria in your intestine are all part of your living or 
biotic environaent. The "bio" in biotic aeans life. 

The sunlight shining on you« the air you breathe, and the 
iiater you drink are all part of your abiotic or non-living 
environaent. The prefix "a" neans ¥itboi;t. Therefore abiotic 
aeans vithout life. 

.Scae aajor abiotic factors of the environaent are 
teaperature* light, and aoisture. Hater i< essential for life 
on earth. The aaount of vater deteraines the kind of life in 
a given area. As you aight suspect, aaple trees cannot 
survive for long in the desert. 

Teaperature is another iaportant abiotic factor of our 
environaent. The rate of growth of aany organisas is affected 
by the surrounding teaperature* In general, bacteria will 
double their aetabolic rate for every ten degree rise in 
teaperature. That's the reason why refrigerated foods keep 
longer, and why frozen foods keep best of all. 

Only w«ra~blooded organisas " birds and aaaaals* 
including aan - keep their body teaperatures constant 
regardless of the external teaperature fluctuations. 
Therefore the rate of growth is not det«rain«d by cliaate. 
Nevertheless, we, as all living things, can only survive in a 
certain teaperature range. If it ever gets too hot or too 
cold on earth, life as we know it would cease to exist. 



Light is a vital abiotic factor. Without sunlight* 
plants could not carry on photosynthesis and ve would soon run 
out of oxy9«n« food* and energy. 

Please turn to the workbook tor teaching suggestions. 



fiSPEkT OF SONG 



Where have all the flouers qone. long tiae pas^sing* 
Where have all the tlovers <3one long tiae ago? 

Where have all the flovsrs gone? 
Girls have picked thea everyone. 

Where have all the young girls gone? 
They've taken husbands everyone. 

Where have all the young sen gone? 
They axe all in unifora* 

Where have all the soldiers gone? 
Gone tc the grave everyone. 

Where have all the graveyards gone? 
Gone tc f lovers one by one... 
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TliCHIUG SOGGESTIOUS: SATTBB CYCLES 

rhe iaporta&t points for ycu to develop with your students 
are: 

1, Batter cycles between the living and the non-living 
patts of our enviroaaent. 

2. Bacteria of decay and other decoaposers are essential 
parts cf natter cycles. 

The following activities are designed to help you teach 
those ccncepts, 

1. Use the aguariua to help develop the concept of 
natter cycles. isk nhat happens to a fish that dies. 
Establish the idea that bacteria decoapose it* As a result 
siople aaterials are returned to the fish's envlronaent where 
they can be used by plants to aake food and oxygen. 

2. Visit a rotting log. Have the students pick it apart 
to see ho« it is being decoaposed. Observe the various 
organisas - sov bugs, teraites, aushrooas, and bracket fungi, 
point out that there are bacteria there« too, but these are 
too saall tc see vithout a aicroscope. The log vill 
eventually be coapletely broken dovn. This returns the aatter 
to the air and the soil. 
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3, Challenge the students to fee creative in iaai^ining 
hoy Batter cycles. Have then write a paragraph or so in 
rc^sponse to stateaents like: 

•*Vou are a drop of vater in the SMeat on a horse's 
brow in North Carolina. Tell us atout a voyage you 
niqht take to get you onto a leaf of a Seduced tree in 
California," 

This nay bring in sone geography learning as well as ecology. 

As another exasple: 

**AssuBe you are a carbon atoi in a cell of a cow* 
Trace a trip that would take you into the non-living 
world and back into that saae cow. " 

******************** **************** 

ASSIGNMENT 5 

write a siailar stateaent which will bring in history 
learning in atiditicn to ecology. 

♦*♦♦♦*♦♦*♦♦♦♦♦♦♦**♦♦♦♦♦♦♦♦♦♦♦*♦♦♦****♦♦♦♦***♦♦♦♦♦**♦♦**♦♦♦♦♦♦♦ 

if» Snow that we give off water vapor when we breathe. 
Have stuuents breathe onto a airror or wiodow pane. Notice 
the steaay appearance. Ask what other ways we get rid of 
excess water. 

5. Talk about our planet "Hater." (Soae people say that 
"Earth" is a aisnoaer since aore than seventy per cent of our 
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planet surface is covered with water.) Living things are 
aore than 90 per cent water, fiuian beings can survive without 
food for weeks^ without water for only a couple of days. 

fe. Show the rain cycle in uiniature. Fill a pyrex pot 
with water and heat the pot on a hot plate. «hen the water is 
boiling vigorously, fill a frying pan with ice cubes and hold 
it about six inches above the pot. This will initiate a 
coaplete water cycle. Uater vafor froB the boiling water is 
cooled by the cold bottca of the frying pan. This causes 
water droplets to condense on the bottoa of the frying pan and 
then drop back into the pot of water. 

7. Use plants to deaonstrate soae aspects of the water 
cycle. You might take the students outside first thing in the 
norning to show thea dew. Plants also need water. In the 
terrariua the water cycles back and forth. Plants give water 
off and then they take it in. If the terrariua were left 
uncovered you would have to add ""ot aore water to coapensate 
for loss due to evaporation. 

8. Where Have All The flowers Gone? 

Goal: To help the students understand that ecology is 
related to aany aspects of life - including the cycle 
described in this popular folk .^ong. 
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Specific Objectives: 

1. The students will be able to sing **Uhere have all the 
flcvers gone?**. 

2. fach student vill be able to write a paragraph about 
vhat the song aeans to hio. 

Activities: 

1« Teach the song to the students. 

ilHEIifi RAVE All IBE FLOHSBS GONE 

Where have all the flowers gone« long tiae passing. 
Where have all the flowers gone long tiae ago? 

where have all the flowers gone? 
Girls have picked thea everyone. 

Where have all the young girls gone? 
They've taken husbands everyone. 

where have all the young aen gone? 
They axe all in uniforn. 

/ 

Where have all the soldiers gone? 
Gone to the grave everyone. 

Where have all the graveyards gone? 
Gone tc flowers one by one... 

ERIC 
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2, Discuss the meaning cf the song. There are no right 
answers. Encourage each child to find his own meanings. In 
order to reach the goal stated above you will need to develop 
the following ecological concepts: 

a. All living things are interrelated. 

b. life is dynaaic. Living things are born. They change, 
age, and die. 

c. In nature, iaatter recycles. Plants provide beauty, 
food# and oxygen for other living things. When these in 
turn die and decay, they provide nutrients for the growth 
cf more plants. 

This song is packed with ideas that would be worthwhile 
topics for discussion. This activity concentrates on an 
ecology-related goal. You may have additional goals in mind. 
In that case you will want to expand some additional concepts. 
Some pcssifcle topics for discussion are: "Dying for one"s 
country", "The draft", "Should women serve in the armed 
forces?", and "The inevitability of war". Or you might expand 
on "They've taken husbands everyone." Does every young girl 
see marriage as part of her future? what are some 
alternatives? 

Please turn the tape back on. The song will be repeated 
to help you learn the tune. 
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TEACHISG SUGGBSTIOSS: ABIOTIC FACTORS 

1. The dependence of living things on abiotic factors is 
evident in a poea called "April Rain" by Robert Lovenan, It 
appeared in Harper's magazine in 1901. 

Bead this excerpt to the class. 

It is not raining rain to ae. 

It's raining daffodils; 
In every dinpled drop I see 

wild flowers on the hill. 

Ask how they feel about rain. Ma- y of us think of rain 
as an annoyance. This night be a good place to consider soree 
of the positive aspects of rain. Rain aay ruin picnics, but 
it also enables crops to grow- 

2. Rain Halk 

Have the students put on rain wear and take a walk in the 
rain. Choose a tine when the weather is «ild and the rain 
gentle. It would be especially appropriate if done in April. 
At soae point in the walk have the students stand still and 
silent for a sinute and listen. 

3. The initial stages of setting up an aguariun are 
ideal for denonstrating the eff^jct of the abiotic environaent 
on living things. Recall that the green slioe on the sides of 
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the tank are a result of excess light. Too little oxygen can 
causf! fish to stay near the surface, or even break the surface 
while qasping for air. 

a. Demonstrate the effect of water on plants. Put two 
of the saae kind cf potted plant in a sunny location. Water 
only one, but do it when the students are not around. After a 
week cr so the leaves of the unwatered plant will begin to 
wilt. Some of the students will probably notice the wilting 
or you can point it out. Challenge the students to explain 
what happened. After they have run out of guesses, tell then 
that you have watered only one plant. The plant will nost 
likely revive when watered for a few days. 

5. Denonstrate that green plants need light. Put one 
potted plant in a sunny location and a siailar plant in a 
cabinet. Water thea equally. After several days the 
difference will beccae obvious« 

6. Discuss the effects of teaperature on living thins. 
Ask the students why you refrigerate ailk. Does it keep 
indefinitely even when refrigerated? The point is that cold 
teaperature slows down the growth of bacteria that cause ailk 
to sour. 
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• c a e Hen^ Gibson* s ""eciaration ot ependence" to 
the C^claration of Independence. 

DECLIkliATIOIi OF D2PBNDSNC2 
by Henry Gibson 

X aa a part of nature. 
I aa a part of everything that lives. 
I aa bound together with all living tfaiogs 
in air, in land, in vater. 

ny life de|pend£ on nature 
upon its balance, upon its resources, 
ind upon the continuity of both. 

To destroy thea is to destroy ayself. 
As a neaber of the huaan race 
I aa responsible for its survival 
I as a part of nature. 
I Mill not destroy it. 

Discuss the iaportance of each of these 
declarations. 

d« Scraabled Puzzle 

Unscraable these six scranbles to forn six 
ordinary words. 
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SAX 

TtfERA 

— TP*L!J3 
W£LITH 
— LIHASNA 

_ LJ. uss 

Now unscramble the six cxrcled letters to find 
the answer to the cartoon. 



Man is a part of it. 



ERIC 
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SELF-TEST 
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I l*»ase complete this selt-test. Check your ansuers on 
1. In an aquariua, which crqanisas produce oxygen? 



2. List three abiotic factors of the enviroament. 
. ---- 

b, 

c. * V 

i. why are decomposers necessary for life on earth? 



4. H water aolecule is part of the abiotic environment when 

it is in: 



cl 



I a. 




I,. c. d. (Check all that apply-) 

^. Dia.^ram the water cycle as it would appei»r if there were 
no livinq thinqs* 
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ANSWSKS TO SELF-T'f.ST 
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K a^jUdtio vu€»?n plants such as £lod©a and Sa^ittatia produce 
thti oxy^t>ij in an aquariuB. Green piantc are the only 
or^janisms capable of photosynthesis. 

i. .Miotic factors include air, **ater, lignt, and 
te:npcrdtare. They do x^ot include food, paiasites or other 
livinq cr lomerly living entities. 

i. reconipcsrrs Ktep matter cycles. Without decomposers •<© 
wo'ilU t€ knee-deep in dead plants and animals, 

4, The water irolfcule is part of the abiotic environaent yhen 
it is in (b) a body of Mater and (d) the cloud or atmosphere. 
It is part of the biSiiS environment when it is in a plant or 

aniiral. 

5. It there were nc living things the water cycle would 
.appear like this: 



i 





If you had difficulty answering these questions you may 
-«i3h tc review tape #3. Otherwise go on to aodule »«. 
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nODUIB #4: A£AP7ATI0}1S IN LIVIMG THINGS 



Plants and aniaals ar« adapted to carry on t^air life 
functicns in a particular biotic and abiotic environaent. 
There is a vide variety of adaptations aaong living thinqs. 

Soae adaptations are useful in getting food. Others help 
the organisB protect itself froa eneaies. Still other 
adaptations ensure successful continuation of the species* 

Listen to tape #4 for a discussion of soae of the nays in 
which organises are adapted to survive in their environaents. 



The structure of an organisa is adapted to fit its 
particular lite style. For example, the feet, wings, tails 
and beaks of birds are adapted for special Mays of catching 
food, eating, svia&ing and perching. 

Consider these feet. A robin perches on branches. The 
three toes in front and one behind atd a good arrangeoent for 
qrasping a branch. 

A duck has long, vebbed toes for SHiaaing. 

An eagle has powerful claws or talons on his toes. These 
are useful for grabbing prey aniaals. 

A crane has long legs and separate toes for wading. 

A woodpecker has two toes in bacH, and two in front. 
This is good for cliabing trees. 

Bird beaks are specially adapted for food getting. 
A huaningbird has a long thin beak for getting nectar out 
of flowers. 

£agles have hooked beaks for tearing flesh. 

Herons have long beaks to help search for food in the 

aud. 

A sparrow has a short, heavy beak for crushing seeds. 
A duck has a wide flat beak with notches for scooping up 
and straining foods. 

vings are specially adapted to fit the kind of flying 
that a particular kind of bird does. 

Fobins have short, broad wings that enable thea to 



naneuvcr quickly* 

Pengul&s have paddle- lik<i nings for swiaaing. BEST COPT JtVAtUBlE 

A 9ull has long sle&der vinis for gliding. 
A hawk has long broad vings for soaring. 

Structural adaptations in insects are also quite evident. 
Their bodies are well-suited to the types of lives they lead. 
For exaaple, look at scae representative aouthparts. 

A grasshopper has strong^ hard aouthparts. This 
arrangeaent is useful in biting and chewing leaves. 

\ butterfly has a long coiled proboscis for reaching deep 
into flowers. This enables the butterfly to reach the nectar. 

A aosguito's aouthparts for a a long piercing tube. The 
mosquito nses this to lap up blood froa its host. 

Plants and aniaals have adaptations to their abiotic 
environaents, too. Uhere water is a problea, organisas have 
evolved ways of coping with the shortage. 

Hany desert plants such as cactuses have root systeas 
-just below the surface. Hhen it rains, the roots «juickly 
absorb the water. These saae plants often have barrel-ixke 
stess to store this water. Cacti also have very saall leaves. 
The saall surface area of these leaves (or spines) cuts down 
on the aaount of water loss due to evaporation. Tbe leaves of 
desert plants are often waxy, which further reduces the water 
loss. 

Desert aniaals are also adapted to conserve water. 
Desert rodents get along on the water in the food they eat. 
Many desert aniaals are active only during the night when 



teaperatures are lover. 



In teaperate deciduous forests, such as those in the 
aastern part of the United States, plants d-d aniials aust be 
adapted tc survive seasonal changes. In winter, aost of the 
xater is frozen and therefore unavailable to plants. 
Deciduous trees like oaks and maples lose their leaves in the 
autumn. Ihis cuts down on the loss of water froa the trees. 
Evergreen trees such as pine and spruce have thick waxy 
coatings on saall leaves. This makes water loss less of a 
problea for thea. 

Aniiaals aust be adapted tc survive the food shortage that 
winter entails. Wany birds aigrate thousands of ailes to 
places where food is plentiful. 

Soae anioals such as the chipaunk accuoulate enough food 
in the autuao to last ^nes all winter. 

other aniaals hibernate. Their body processes slow down 
considerably. Is a result the aniaal conserves energy and can 
live without eating for a long period of tiae. 

Thus far we t-ave been talking about cases where a 
particular structure is adapted for soae particular purpose. 
Soaetiaes the entire appearance of an organlsa is a protective 
adaptation. 

For exaapl«4, soae organisas are atsle to blend in with 
their cnvironaents. This is called caaouflage. Ptaraigans 
are white in the winter and brown in the suaaer. Thus these 
birds are caaouflaged, aaking it hard for eneaies to find 
thea. 



A chaaeleoQ has the ability to change its coloration to 
blend in with its surroundings. 

A praying aantis is leaf-colored. When it stands still 
in the aidst of foliage it is very hard to find. 

One butterfly looks like a dead leaf. 

The walking stick looks like a saall tvig. 

Many adaptations involve the behavior of organises as 
well as their appearances. 

Hale tirds are often brightly colored and go through 
elaborate courtship dances. These two kinds o^ adaptations, 
one structural and one behavioralt have the result of 
attracting lates. This helps ensure survival of the species. 

Feaale birds incubate their eggs and feed and protect the 
newly hatched young. These, too» ensure the survival of the 
species. 

Please turn to the workbook for ideas on teaching these 
concepts to your students. 



38 



BEST COPY AVAJtflBU 

ADAPTATIONS IN UATORE 

1. 6€t in the habit of focusing student attention on 
adaptations of plants and aniaals. Examples abound. A snail 
in the class aquariua, a dandelion* a aosquito, lichen on a 
rock, a grasshopper, a aaple tree, a dog, -any living thing at 
all caii serve as the subject. Ask how its structure and/or 
behavior helps it to survive, Ccaparing two organisms is a 
^oo^ way to get at special adapt-»tions. For exanpie, consider 
how a dog's teeth are different froa a aan*s teeth. 

ASSIGNI«BNT 6 

Choose any five organisas and briefly tell how each is 
auapted for survival in its envi* >naent. 

♦♦#♦♦♦♦♦♦*»♦*♦♦♦**•***♦♦*♦♦♦*♦♦♦♦♦♦*♦♦♦**♦*♦♦**♦**♦♦***♦**♦*♦* 

2. Sccial behavior is an exaaple of an adaptation within a 
species rather than in a single organisa. The social behavior 
of ants and bees can be studied. The concept can also be 
extended to include cultural adaptations of aan. Water 
purification can be considered an adaptation for survival, as 
can laws and treaties. 

3. Set up a bird feeder. This will bring aany birds into 
clcse range so the students can see structural adaptations fcr 
tbeaselves. The class aay want to experiaent with different 
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iesiqns to see which are best for attracting birds. This is a 
^ood way to integrate art with ecolcgy. 

4. Caaouflage 

This series of activities provides a way of integrating 
some mat heaiatical concepts with the concept of adaptation. 
First do a little wcrk on probability. 

a. Flip a coin. 

Let the students try to guess whether it is heads or 
tails. Flip it several more times. Establish the idea that 
it is soaetimes heads and soaetiaes tails, but in any single 
flip you cannot tell which it will be. 

b. Multiple flips 

Ask the students to guess how aany heads would appear if 
you flipped a coin twenty tiaes. Test this out by having the 
students flip coins. Divide the class into pairs. Student h 
flips a coin ten tiaes while student B records the results. 
They should then reverse roles and flip the coin another ten 
tiaes. >t the ^^'d of this have each teaa add up the total 
nuaber of heads and the total nuaber of tails. Have each pair 
of students write thsse totals on the blackboard 



PAIR HEADS TAItS TOTAL 

1 9 11 20 
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GHAND TOTAL 

Ycu will notice that very f«w if any of tbs teans got 
exactly ten heads and ten tails. However, chances are good 
that «ost cf thea got totals fairly close to ten and ten. 

New add up the heads, tails, and grand total. Point out 
to th€ students that the nuaber of heads is approximately 
equal to the number of tails. Any deviations i*ere due to 
chance. 

c* Is this chance? 

Tfll the students you flipped a coin two times and got 
heads each time. Does that mean anything is wrong with the 
coin? Establish the idea that this could well be due to 
chance, we are not surpri ggd. 

Similarly, if a mother and her neighbor both had baby 
boys ycu would not be surprised. That can happen often. 

New what about if you flipped a coin two hundred times 
and got heads each time? rstablish the idea that this is 
probably not due to chance alone. You would be very surprised 
if that happened. Tou would probably suspect that the coin 



41 

vai5 weighted funny or both sides were heads. In a similar 
way, w€ would be very surprised if every pre<jnant woman in 
town delivered a baby boy, 

d. Toothpicks 

Uhen the students are not around, paint fifty toothpicks 
green and fifty other colors. When they are dry, scatter the 
toothpicits in a delioited grassy area. Give the class about 
fifteen seconas to pick thea up. 

Bring these toothpicks back into the classroom. Separate 
the* into green and not green. There will undoubtedly be 
fewer green. Becord the totals on the blackboard. 

Gc back outside an^ search the area until all one hundred 
toothpicks have been retrieved. Go back into the classrooa 
and prove to the students that half the toothpicks were green. 

e. Chance 

Show the students what would happen by chance. Put 
thirty green toothpicks and thirty of other colors in a paper 
bag. Have a student close his eyes and pick out twenty 
toothpScks. Approximately ten will be green. Repeat the 
process with several other students. Establish the idea that 
chance alone would not account for what happened outside. 

How can the results of the out of doors experiment be 
explained? Someone will probably cone up with the idea that 
the green ones were harder to see because they blend in with 
the grass. Challenge then to test this hypothesis at home. 
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f. Home assignment 

This Mould be a good place to give the students some real 
choice. It is likely that aany students «ili want to try an 
experiient with their parents, but it is not essential that 
everyone do it. Let this be a non- standardized assignment. 
The students should devise their own ways of testing their 
hypotheses and report back the next day. 

5. Canouflage in Nature 

Introduce the word camouflage and discuss some examples. 
Perhaps take a nature walk specifically to look for examples 
of camouflage. Belate camouflage in nature to man's attempts 
at camouflage such as in warfare. 

6. How Aniaals protect Themselves 

Camouflage is only one of aany means which animals have 
of protecting themselves. For example, porcupines, skunks, 
and turtles use three other means of protection. 

Have the students take turns pantomiming ways in which 
animals protect themselves. The student who guesses correctly 
gets tc go next. 



rhis is the end of module #4. go on to module t5. 



hODOLE #5: SBBD CISFBFSAL AND SUCCESSION 



In the last aodule you were asked to choose five 
orqanisas and tell how each is adapted for survival. It is 
likely that you thought of animal adaptations. The word 
"orqanis»" and the tero "living things" usually aakes us think 
of aniaals. But plants are living organises, too, and they 
have a variety of specialized adaptations for survival. 

Please listen to tape #5 for a discussion of adaptation 
in one group of plants. 



TliPE #5: S£FD tlbPEBSAL AND SUCCESSION 

An interesting diversity of adaptations occurs in 
^HHid-proiucintj plants, Many plants «iC€ specially adapted for 
.getting their seeds spread out over a wide area. There is a 
^ood reason for this. If all seeds fell right next to the 
parent plant they would be unable to conpete with the larger 
plant. 

The solution that has evolved over a long period of tine 
is to produce a huge nuaber of seeds and to disperse them 
widely, Many of thea will never grow. But sooe will wind up 
in suitable places and germinate. 

People who are naintaining lawns are quick to pull up 
dandelions before they have gone to seed. When nature the 
yellow flo*<^r will turn into a cottony puff of seeds. These 
get picked up by the wind and carried to all parts of the 
lawn. Hind is a »ajor agent of seed dispersal. 

Milkweed is another exanple of a wind-carried seed. When 
ripe, the pod splits open and releases a cloud of tiny white 
seeds. 

Maple seeds are adapted for wind dispersal. These winged 
seeds twirl around in the breeze like helicopters- In that 
way they are carried very large distances. 

Grass seeds are very lightweight and therefore 

4. 

well-suited for being carried in the wind. 

TuBibleweed rolls across the land as the wind blows, 
scattering seeds all around. 

A second najor agent of seed dispersal is anisal life. 
In the autuan sguirrels scurry around picking up acorns and 



auts and buryioq then. Some ot these are forgotten, and lie 
in the ground until proper soil conditions allow them to 
^eroinate. 

Seme seeds hav€ burs which help them attach to aninals 
that fctush by. Thistle plants are aaong the aany vhich 
disperse seeds in this way. 

Birds and Baoinals are attracted to brightly colored 
fruits. when the fruit is eaten, soae of the seeds will pass 
through th<!> aniaal undigested. The seeds say geminate if 
dropped in « suitafcle place. 

A third acde of dispersal is by water. A notable exanpie 
is the coconut. The whole fruit is shown in b. The seed, the 
inside part that contains the wilk, is shown in c. The fruit 
can flcat undanaged for a long tiae. If it reaches land and 
cracks open the seed aay be able to gerainate and grow into a 
new coconut pala tree. 



So far we have been talking about the various ways in which 
seeds are dispersed. But qettinq spread far and wide is only 
part of the process coirpleted. In order to produce a new 
plant the abictic coniitions oust be suitable for qeraination 
ot the seed. After germination, the conditions oust be right 
for the growth of the plant or it will not survive. The wind 
aay scatter grass seeds onto a desert, but that wil not result 
in a field of grass. Grange seeds may do well in Florida, but 
will have little lasting success in Minnesota. I seed falls 
in an area where there are already other plants growing- The 
new plant will replace an eld one only when it is better 
suited for a particular environment than the original 
inhabitant . 

The concept of adaptation can be used to explain the 
seguence of changes that occur in a conaunity. For exaaple, 
over a period of tiae a lake comaunity nay gradually change 
into a forest coaaonity, or a grassland aay turn into a desert 
area. The process by which a cooounity changes is called 
succession . 

Consider the following eiaaple of succession* It starts 
with a fara in upstate New York* The surrounding area has a 
wide variety of plants - grasses, shrubs, aany kinds of trees. 
For several years the land had been used for growing crops. 
Uhen the fara was abandoned a series of changes was begun. 

The crop plants could not coapete with the grasses. With 
no one to control the weeds, the grasses took over. Soon the 
arc>a was a grassy field. 

The first trees to get a foothold were the pine, birch 
and poplar trees. These trees were favoied because they can 
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tolerate direct sunlight, 

As these first trees grew they began to provide shade. 
Soon red oaks, red aapies, and tulip trees were able to qrow. 
They «ere better adapted to the new, shady environaent, and 
they soon crowded out the sun-loving trees. 

Eventually the oak, naple and tulip trees becaae so big 
that their shade was too dense tor their own seedlings to 
survive, shade-tolerant trees such as beech and sugar naples 
were able to grow and they soon took over. 

The beech and naples constitute a cliaax cofflnunity for 
that area. The beech-»aple forest will renain unless there is 
a large change such as a new ice-age or a forest fire. 

In a similar way, the process of succession aay change a 
lake ccamunity into a forest coaaunity. Here is how it oight 
happen. 

A fast Boving streaa eapties into a lake. The rapidly 
moving water contains a lot of sedinent. This now settl s 
into the lake. 

Gradually aore and aore dirt is deposited. The lake gets 
smaller and shallower. 

Soon there is no lake at all. In its place there is a 
swaap. 

As the swaap plants die and decay, they become part of 
the soil. The aaount of water in the swaap decreases. 

Eventually the swamp plants will no longer be able to 
survive in the drier soil. Grasses and saall trees will grow 
in their place. 

The saall trees provide shade and thus crowd out the 
grass and ether plants that need a lot of sunlight. 



Eventually large trees such as the beech and maple viil 
take over. As in the last exaaple, this is a very stable 
cotnmun it y • 

The third exanple of succession to be discussed is called 
bare^rcck succession* 

This road was built by cutting through a oountain. Bare 
rock was exposed. 

ihe rock does not renain bare for long. Tiny lichen 
plants begin to grow on the rock. The lichen are the pioneer 
comaunity - the first living things to take hold. 

As the lichen grows it cracks the surface of the rock. 
Decaying lichen help to build up soil in these cracks. 

with a little soil, acss plants are able to grow on the 
rock. They in turn die and decay, foraing richer soil. 

Larger plants can then take hold. First the grasses. , 

Then shrubs and small trees... 

And finally the larger trees take over. 

Please turn to the workbook for ideas on teaching about 
seed dispersal and succession. 



IDIAS FCB TEACHING ABOUl SEED DISPERSAL AND SUCCESSION 

1, In 19fc** careless people caused a forest fire which 
destroyed all of the plants in a large area. The ar«a was 
closed oft, Nc people were allowed in. A few years later a 
ranger went back to the area and found the followiaq kinds of 
plants : 

1. oak trees 

2. aaple trees 

3. dandelions 
U. grass 

5. apple trees 

6. blueberries 

7. thistle 

ft. BilkW€€»d 

Have the students try to explain how each of those plants 
aiqht have gotten there. 

2, Field trip on seed dispersal 

Instead of activity nuiber one, or perhaps in addition to 
it, take the students outside tc look for evidence of seed 
dispersal, choose a tiae when nany of the plants are in seed. 
Tie a numbered cloth on each of several selected plants. It 
is not essential for you or the students to know the nanes of 
these plants. It is perfectly okay to refer to thea by 
nuaber. Try tc cbcose plants that arc dispersed in a variety 



^ = - ^hi^ ac^\*y ^h^** \^ St ''dents that you can 

learn a lot about aature by observing it. It is not necessary 
to know all the naaes. 



3. Us€ this story in class. 

li can sailed a bathtub froa California to Hawaii* He 
stopped for a few days at an uninhabited island. While 
looking arcund for things to eat he found sooe delectable 
berrief, but he could not find a single coconut. Since 
coconuts were a favorite food of his he combed the island 
lookinq for then. But to nc avail. There was not a single 
coconut on the entire island. 

Fifteen years later he cane back to the same island. 
This tine there were lots of coconuts. The man was delighted, 
but perplexed. How did the coconuts get there? 

If you know of anyone going to Hawaii, ask hio to bring 
back a whole coconut fruit. <The part in the grocery store is 
just the seed.) Deaonstrat€ that the fruit floats* 



This is the end of lodule #5. Please go on to aodule #6* 
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HODUIE #6: FOOD CriAISS AND ESSPGY PYRAMIDS 



Fcr a long tioe Aaericans have expected their 
neighbcrhood superaarkets to be stocked with high quality, low 
cost foods. There are signs that these expectations nay be 
changing. In recent asonths, food shortages and lisiag prices 
have caused many people o stop taking food for granted. This 
oodule is concerned with soae of the ecological concepts 
involved in feeding aan and other organisns. 

Please listen to tape #6: Food Chains and Energy Pyranids 



TAPI #6: FOOD CHAINS AHC BNBPGY PYPXHIDS 



Ycu will r€call that an ecosystcia is made up of plants 
and aniaals and the eaviroaaent in which they live^ Green 
plants are the most iaportart organisms in an ecosystem* Only 
^teen plants are capable of pnotosyn thesis* Fecali that the 
process of photosynthesis uses sunlight, carbon dioxide and 
water to produce food and oxygen* 

Green plants, then, are the producers in an ecosyster. 

All other organiSifir in an ecosystem are called consumers. 
They cannot produce their own food, and therefore must get 
their energy by consuming other living things. 

A fox eats a rabbit which ate some lettuce* This is 
called a food chain* It is a description of how energy passes 
through the ecosystem* 

All food chains begin with a producer, that is, a green 
plant that produces food by the process of photosynthesis* 

An organism that eats a green plant is called a primary 
or first^crder consumer. 

The fox ate the rabbit which ate the lettuce. This makes 
the fox a seccnd-crder consumer in this food chain* A 
second-order consumer is an organism which eats a first-order 
consumer* 

If a aosguito were to bite the fox* <.he aosguito would be 
a third-order consumer* 

All living things are part of food chains* Hhen you eat 
a steak you are a second*order consumer* The food chain looks 
like this* The grass is the producer ^ the cow is the 
first-crder consumer, and you are the second-order consumer. 



when you ea*. cereal or an apple or qreen peas you are a 
first-crder consumer. Any tine you eat a green plant directly 
you are being a first-order consumer. 

Scae aniaalsy such as the rabbit, eat only green plants, 
fiabbits, therefore, are always first-order consumers. Other 
organisms, such as man, sometimes eat green plants, and 
sonetives eat ether animals. 

Organisos may be part of several different food chains. 
These interlocking food chains make up what we call a food 
web. An example of a food web is shown in picture 

Ir. this food web the cricket is a first-order consumer, 
what other organism is a first-order consumer in this food 
web? {Pat'-se.) 

The answer is the field mouse. The field mouse is a 
first- crder consumer because it is eating a producer. 

The snake eats both frogs and field mice. What role is 
the snake playing in each case? (Pause.) 

The snake is a second-order consuiei when he eats the 
field mouse, and a third-crder consumer when he eats the frog. 
The twc food chains look like this: 

Some of the longest food chains occur in aquatic 
ecosystems, where little fish are eaten by bigger fish, which 
are in turn eaten by still bigger fish- 
He have already seen that every food chain begins with a 
green plant. Food chains end with decomposers, such as 
bacteria of dtcay. These decomposers return materials to the 
air and to the soil so they can be reused. 

A food chain can bo used to trace the flow of energy in 
an ecosystem. A green plant captures energy from the sun and 

o 

ERIC 



converts it to the chemical energy of food. When a rabbit 
eats lettuce he is getting soae, but not all of the sun's 
energy that «as trapped by the green plant. Some of that 
ehetgy «as used up by the plant itself while it carried on its 
life processes. 

When a fox eats a rabbit he is getting only some of the 
rabbit's energy. Huch of the rabbit's energy was dissipated 
in maintaining the rabbit. This energy relationship can be 
shown by using diagrams such as the one in the picture. This 
type of figure is called an energy pyramid. It illustrates 
the fact that that it takes a lot of energy at one level to 
sustain the next level. 

i cr Gxaiple, consider a man eating bass from a lake. The 
food chain aight be algae - water flea - minnow - bass - man. 
In that case, 10,000 pounds of algae aight have been needed to 
produce one pound of man. 

Please turn to the workbook for some ideas on using these 
concepts with your class. 
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TEACHING SUG^BSTIONS: 
FOOD CHAINS AND fiNi,R<5X PYRAMIDS 

^, ^oc i chains 

rh^ ccncept to be studied is that ail food energy comes 
t: ^ni qiven plants. Introduce the notion of a food chain by 
1 ir. example Fuch as: The heef we eat comes from cows. 
Mi. at iid the ccws cat? draw a couple of food chains on the 
.blackboard. Ask the students to construct food chains for a 
^,>w of the feeds they ate that morning or at dinner the night 
oifore. Seme p^ssifcile food chains are: 

For cheese man > cow > grass 

Foi bread man ^wheat plant 

For chicken man >ch;'cken >ccrn plant 

For a hamburger nan- cow ^>grass 



Foc J en^rqy 

AKk students to quesr, how many pounds of food they eat in 
i veot. KfC-p a record of the quesses. Then do sone 
ithematical work based on food consuoption. 

Ycu might have several students list everything they eat 
on a particular day, complete with quantity measures. Then 
=issiqn members of the class to find out the weights of these 
foods. «any of the weights can be estimated by going to the 



jroc-sry store. For exaaple, if there are three tomatoes in a 
one pcund package you can estimate the wei<ght of a tomato as 
five or six ounces. Liquids can be approjtinated as sixteen 
fluid ounces equal to one pcund. Encourage the students to 
qet help fron their parents in estiaating the weight of the 
food they consume, 

Ask the students to find the average weight of food each 
consumes in a single day. Then have then conpute the nuaber 
of pounds of food they eat in a year. Obviously this will be 
a very large nuaber. 

Now ask a student, preferably not a chubby one, if he 
gained that nuaber of pounds last year. Why not? The 
students will have various ideas. Among the true reasons are: 

a. You hurn up a lot of this food in your daily 
activity. Just keeping your body processes going requires 
energy. Point out to the student that the calorie is a 
measure of the amount of usable energy in food. Some foods 
have acre usable energy, and therefore aore calories in a 
given weight. 

b. Soae things we eat we cannot digest. That is why 
foods like celery are good for dieters. Our bodies get only a 
few calories froa celery. The rest is eliainated in the 
feces. 

c. Foods have a lot of water in thea. Soae of this is 
lost when we breathe, perspire, and urinate. 
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3, ?^ii€rqy expenditures 

Discuss the relationship between calorie consumption, 
exercise, and weight gain. Every 3600 calories is evjuivalent 
to one pound of weight gain. Discuss the various anounts of 
energy expenditures in activititss such as walking, swinininq 
and running. 



Energy Expenditure iCalorics per hour) 



sleeping 65 

sitting at rest 100 

walking leisurely 1*lO 

light exercise 170 

walking briskly 250 

swiaaino 500 

running up stairs 1000 



4, Get an estimate of how much food one student aay have 
eaten in his lifotiae. You already have estimate for this 
year. (froa activity 2) Let the students decide how auch 
saallet to aake the estiaate for the first, second, and third 
years of life, etc. Get a total. It took this total aaount 
of food to produce 80 pounds of person (or 90 or 70 - whatever 
seeas like a good estiaate of an average student's weight.) 
Point cut that these are all estiaates. They aay be in error 
by a considerable aaount, but they still give you soae idea to 
work with. 

Using a piece of graph paper, draw a bar graph to 
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represent th^ situation. It will look something like this: 



feed P^' ^^'"^ 

Show there that we can represent the same thinq in another 



Th*2 shaded area represents the amount of energy that has 
been lest, 

ASK some students to nasae particular foods that they 
like. Choose cne of these foods to use as an exaaple in the 
rest ot this activity. For example, suppose the food was ice 
cream. Ask the students what living thinn is responsible for 
uving us that food. Redraw the pyramid as follows: 



Co i v^ 

NOW a.sk what the cow ate. When they co»e up with an 
.uiswei iiurh di, .jrasii, ask them wher-? to put the ./rass box and 
how big it should be. ".stahlish the idea ♦hat the cow burned 
•ip soii.e u£ the tood energy in staying alive. It tak«.s energy 
to breathe, circulate blood, swish his tail, etc. 
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i^how th« students ho« to estiaate fh^ ^^iz© of the qrass 
:;v->x iy usmq ^.lopor tions. If the total was IS, 000 pounds of 
:oc»i tc produce 90 pounds of Bcbby, th^n 

90 15,000 ^- .JV^^y » 

if>,000 X ' >^rvv-i^ ^ 

Hobby got his energy Sircm cows, cows .jot their energy troa 
irasr., Wher^ did the grass get its energy?. If noone knows, 
t>*? £ut«^ to point o«Jt that green plants use the energy from 
ouniight to a.ake food, Seniir.d them of the activity where the 
plant in the cabinet was dying from lack of light, only way 
living things get energy is from the sun. Plants get this 
x'nerqy directly from the sun, and animals ge" it froa eating 
ol ints or ether animals. 

4. What should aian eat? 

Giv*^ an example of an energy pyramid such as the one 

:>'^low: 

(or ir\ 

Tell the students that this aaount of corn could have 
produced a lot more pounds of girl, in fact enough for Linda 
vi'i Carol and John and Bill and quite a few others- Help them 
to tiqur*^ out that if we eliminate the chicken step and feed 
the corn directly tc people we would lose less energy. 



BBT COW JWA1U\BLE 



52 



• 1 * i 

Co # ^ j I Cor ^ _ J 

This is why neat is such an expensive food source. In 
many parts of the world most people cannot afford to eat very 
jdch meat. The more people there are in the world the harder 
it will be to feed them. That is the reason for the 
suqq^stion that we switch to meat substitutes such as 
3oybea ns. 



5, Alternative foods 

If you and the students are interested you niqht look 
into meat sutstitutes and alternative sources of protein. For 
example, the recomniended daily allowance of protein for a ten 
y^ar eld is forty grass. You can get forty qraas of protein 
ny eating eleven ounces of hot dogs (at a cost of about 
Mv}hty-fiv€ c€nts) or five ounces of peanut butter (at a cost 
of about twenty-five cents). 



5ca)e grocery stores sell a ground beef and soybean 
mixture to b*^ used for hamturgers. You might visit a health 
iood store or g°t some recipes for dishes starting with 
joybvans, chickpeas, or cracked wheat. Parents night be 
PteTsuadel to cook sobp of these lor the cld:>s to try. The 
class might enjoy Baking granola, a taiJty and nutritious 



53 



ERIC 



mixture of qraios, nuts, raisins, and honey, 

Ycu aiiqht try pianiiin^ a aeatless meal froo oore 
traditional toods. Ihe school dietitian aight be willing to 
help «ut« Otherwise you can consult a book on the basic food 
qroups and the essential vitaains. A vegetarian Bight be an 
interesting visitor to the class. 
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SEIF-TFST CN ^OOD CHAINS AND ENEPGY PVRAHIDS 

I lease conpiete questions t-b. Th« answer Key is at the 
ot the moiiule. 

1. An example of a coRoiunity that produces very little of its 
own loci would be tound in a 

a. pasture 

b. meadow 

c. forest 

d . cave 

2. t wan buys 1000 pounds cf corn neal. He wants to provide 
5s much food energy as possible to his family. Would his best 
course of action be 

a. to feed the corn directly to his family 

OR 

t, to feed the corn to the cows and then feed beef to his 
fa irily? 

- x plai n. 



U Ccrn Plant > insect > tjird >snake 

i. This iiaqrain is called a 

o. The role of the corn plant is 

c« The third-order consumer is • 

a. what role is nan playing when he eats 
5. broccoli? 

b, steak? 

'j. What does the phrase "All flesh is qrass" nean? 



Which of the following are necessary for photosynthesis to 

take place? 

caibon Boncxide, carbon dioxide, chlorophyll, hydrogen 
peroxide, oxygen, sugar, sunlight, water. 
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^NSW£3S TO SfLF- TBST 

1. A cave community would not produce its own food, 
rroiuc<^rs need liqht in or«ier to carry on photosynthesis. 

Corn ffl^al fed directly to people would result in the aost 
fooi <?nerqy for them. Compare the two enerqy pyramids. The 
more levels in the pyramid the less ener<^y reaches the top. 
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3. This is d food chain. The corn is a producer. The 
t:.ir3-crder consumer is the snaKe. 



a, s>^an is a first-order consumer when he eats broccoli and a 
second-order consumer when he eats steak. 

':k The phrase "All flesh is grass" refers to the fact that 
jreen plants are the beginning of every food chain. 
■:verything we eat is from a plant either directly or 
indi rectly • 

o, Thfe requirements for photosynthesis are carbon dioxide, 
wat^r, sunl^qht, and chlorophyll. 



If you n€fed more worJc on food chains you should review 
the tafe. Otherwise go on to module »7. 
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nODULi; #7: PLANTS AMD HAN 



A popular buaper sticker a few years ago asked, "Have you 
Thanked a Green Plant Today?" Its purpose «as to reaind us 
that each of us, from unenployed worker to wealthy executive, 
is completely dependent upon nature- Without other living 
things aan nould find it inpossible to get food, oxygen, 
clothing, and shelter. 

Please listen to tape #7, 
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TAPE #7: PIAHTS AND MAN 

U€ depend on plants tor a lot of reasons. You have 
Iceady learned th?»t plants are essential because they produce 
rood and oxygen. Now we will I'^ok nore closely at the uses 
which tan aakes of plants. 

A typical green plant consists of four aain parts: the 
rriots, stea« leaf, and f lover. Man has found uses for these 
plant parts - for food, for clothing, for nedicine, for 
shelter, and for decoration. 

The stea of a plant has various uses. Potatoes, 
asparagus, and celery are all plant steas. 

cough syrups ?rre aade froa the bark of cherry tree. 

liaen coaes froa the stea of the flax plant. 

Quinine, used to treat aalaria, coaes froa the bark of 
the cinchona tree. 

And, of course- the woody steas of trees are used for 
aaking luaber, furniture, paper and aany other things. 

Boots are useful to aan. Carrots, turnips, sweet 
potatoes, beets, and radishes are all plant roots. 

Licorice and ginger are root products used in aaking 
candy. 

Aaong the useful leaves are lettuce^ cabbage, spinach, 
ar.d parsley. 

Speark^nt, peppornint, sage, and thyae are also plant 
leaves. 

In tropical areas of the world, pais and grass leaves are 
used to cover the rooves of hoaes. 

The flowers of green plants are also useful to aan. For 



decorative purposes, 
Fo£ perfuses. 
And for dyes. 

In addition, flowers produce fruits and seeds which are 
important food sources* 

A seed contains the eabryo of the ne« plant. It aay lie 
doraaat for a lonq time, until, with proper moisture, it will 
germinate and grow into a new plant. 

You have been provided with a peanut iii a shell. The 
shell is the fruit or ripened ovary of the peanut flower- 
Crack it open to reveal the peanuts, or seeds. The thin 
coating on the peanut is called a testa or seed coat. 

Break one of the peanuts apart. The two halves are 
called cotyledons. The cotyledons contain the stored food 
which the new plant would use until it started naking its own 
food. 

Notice the eafcryo in between the two halves of the seed. 
Sone people think th€ eabryo looks like a ainiature Santa 
Claus. 

You can watch peanuts and ot^er seeds gerainate in the 
classrcoa. Tkere are a variety of aethods for doing this, and 
s«<veral of these aethods will be described in the workbook. 

Tcu aay actually want to grew fruits and vegetables firoa 
seeds. In that case it is probably tiae to shatter on« of 
your childhood ayths. Sguash is a fruit. So is a cucuaber. 
Rhubarb is a vegetable. Surprised? The scientific definition 
of a fruit is the part of the plant foraed froa the ovary of 
the flower. If a plant part contains seeds it is a fruit. 
Therefore, peanuts, tonatoes, cucuabers, sguash, green 



peppers, apples and peaches are all fruits* 

Fcods from other parts of the plant do not contain seeds 
and ar€ called vegetables. Lettuce, cabbage, broccoli and 
carrots are examples of true vegetables. 

There are manv interesting activities you can do with 
seeds and grown plants in the classrooo and outside the 
classroom. Please turn to the workbook tor some ideas. 
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TIACHISG SOGGESTIOHS: fLANTS AND HAN 
1. Grouing Plants in the Classrooa 

Fleoentary school students can enjoy planting seeds and 
vatchi:i<} thea grov. There are several ways of growing seeds, 
Sa«:h has its advantages and disadvantages- You will have to 
decide which aethod (s) best suit your purposes. 

a. Clear Container and Blotting Paper 

Ycu can watch seeds gerainate if ,ou plant thea in a 
clear container such as a jar. Line the jar with a piece of 
blotting paper. Place the seed between the jar and the 
blotting paper. Stuff cotton into the center of the jar to 
keep the blotting paper against the sides of the container. 
Put water in the jar to cover the bottoa one-half inch of the 
blotter. The blotter will act as a wick, drawing up water to 
the seed. Add water as needed. The seed will gerainate and 
the plant will begin growing. However, it will not live 
indefinitely vnless it is transferred inno soil. 

b. Paper Cups with Soil 

Put soil into paper cups. Plant one or two seeds about 
one- ha If inch deep. Hater as needed. 

This aethod has the advantage of using paper instead of 
the aore dangerous glass. It has the disadvantage of 
obscuring the view of the geraination process. 
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c. Petri Plates with Filter Paper 

Line the bottom of a petri plate with filter paper. Wet 
the paper and spread several seeds over the surface. Cover 
the plato, lit cinq only to nater as needed. 

One special trick: Try cutting colored constructioa 
paper to fit the dish, and using it instead of filter paper. 
If you then plant radish seeds the students will be able to 
see the tiny white root hairs. If possible let thea exaaine 
the radish roots vith a hand lens or aagnifying glass. 

d. Peat Pellets 

Get soae peat pellets froa a garden supply store, hsk 
the students to bring in empty large cans. Moisten the peat 
pellet, ifter several hours it will have swelled up enough to 
use. 

PlaBt a few seeds in each peat pot. Place the peat pots 
<n a large dish, cover with wax paper or plastic, and place in 
a window. Keep the pots aoist by watering as needed. The 
pots should be kept covered until the seeds have gerainated. 

Hhen the plant has scje leaves it is ready to be planted 
in a larger container. Punch holes in the bottoa of the can. 
These will perait proper drainage. Add soil to the can, and 
transfer the peat pot containing the plant to the can. Keep 
the plant in sunlight, and add water as needed. 

If you have a garden, you can plant the pe.it pots 
directly in the garden rather than in cans. 
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2. Let th€ students brinq in seeds they want to see grow. 
Let then bring in everything and anything that is a seed, 
including grapefruit, apple, leaon, peach, sguash, aelons, 
beans, peas, corn, etc* If they wish they can try to 
qerainate seeds froa plants in the area - aaple seeds, acorns, 
hickory nuts, etc. 

Avocados are especially fun to grow. Stick sone 
toothpicks in the seed and suspend it in a glass of water. It 
nay take several weeks to gerainate. Once it has a good root 
system it can be transplanted tc a pot of soil. 

3. If the students enjoy working with plants you «ight go 
furthei. Try growing new plants without seeds« Onion bulbs, 
potatoes, and cuttings fLJu house plants are all 
possibilities. 

♦♦♦♦♦«♦♦**•♦**♦♦♦♦♦♦*♦♦*♦♦♦*♦*»♦♦♦♦♦*♦«♦****♦****♦♦♦♦♦*♦**♦♦♦♦ 

ASSIGHHENT 7 

Best green plants are tade up of roots, steas and lea ves- 
Give two exaspl«s of uses lan has found for each of those 
plant parts. 

4. H^.n*s dependence on plants 

a* Give the students the following assiga.ient. "Your 
lot her is getting ready to cook a very special dinner. On the 
table in front of her are the ingredients; 
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1. turkey 

2. cranbezries 
3* pUBpkin 

4. flour 

5. lettuc€ 

6. tomatoes 
7« potatoes 

8, Bilk 

9, salt 

10, pepper 

Which of I aese iteas cane £ro« plants? Uhich depended on 
plants but not directly? which iteas cannot be traced back to 
plants?" 

(The answers are: Caae directly froa plants - 
2,3,4,5-6^7, and 10. Can be traced back to plants - 1, and 8, 
Cannot be traced back to plants - 9.) 

b. laagine a aorning scene in a typical Aaericnu household. 
There is a table, napkins, salt and pepper shakers, 
silverware, bacon and eggs, toast, orange juice, coffe«r sugar 
and creaa. For each of those iteas, show how it can be traced 
back to plants. Which iteas cannot be traced back to plants? 

5. Me depend on plants for aany things. Have the 
students list three objects that would not be in the classrooa 
if there were no green plants in the world. 

{Soae possible answers sight be the wooden desks and 
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chairs, paper, rubber erasers, cotton clothing, and people.) 

6. Importance of Plants Plants have always been 
important to people. At different tines and in different 
places plants have been used in different ways. Assign groups 
of students to vorkon the following topics, or let the 
students pick one of these topics to work on. 

a. Parsley, Sage, Rosenary, and Thyae: Plants for 
Flavoring Food 

b. Plants for mediciie - past and present 

c. FroB Fiq Leaf to Granny Dresses 

d. Grass Huts and tog Cabins: Plants for Shelter 

Each group should report back to the class. 

7. issign Sw^ss Faaj.lY Bg bin son to the class. 
Discuss the various ways in which nan is dependent on 
nature. 

8. let each student pick one plant that will be his 
for the year. Take the class c-^utside at least once a 
aonth. Bach person will go back to that sane plant and 
record inforaatioi^ about it, in words and in pictures. 
Such infornation night include the naae of the plant if he 
knows it. Ask for volunteers each aonth to telJ about 
their plants, »hat happened to the plant in the winter? 
Did you see any seeds? Hhen? Mas there any evidence of 
anieals eating it? Any evidence of growth? Of disease? 
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Has there any noticeable difference after a dry spell? 
After a rain? Does the plant look very different in April 
frcn the vay it looked in January? 

Have each student «rite a story atoat how it feels to 
be his plant. Ask each student to tell the class al)out 
his plant without using uords. The report aay take the 
fora of a picture^ a draaatization , a dance« or anything 
else the student thinks of. 

This exercise has a nuaber of iaportant purposes. It 
will teach the students to observe living things closely. 
Aacng the ecological concepts they should learn froa this 
ar€ that living things change, the abiotic environaent 
influences living things, and living things are adapted to 
their environaents* 

This concludes aodule #7. Please go on to L^idule #8. 
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HODULS >d: fiAN AND SCOS¥ST£HS 

"Support Your Ecosystew, It Supports You-" 

Rany cars carry this a«ssa9e on their bunpers. Han is 
dependent on nature, although we soietimes act as if ve 
thought othemise. 

Listen tc tape #8, "Han and Scosysteas" to find out vhat 
nay happen when aan interferes with nature. 
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TAPS td: HAH ANC ECO^^STEHS 

BEST COPY mmii 

Thiftk about insects for a minute. Most people think of 
something negative. insects annoy us, locusts eat our crops, 
aphids ruin our roses, aoths ruin our clothing, and aosguitos 
toraent us* The list can go oi and on. It seeas like the 
world would fee a better place for man if there were no 
insects. Or would it? 

Butterflies, aoths, 9nd bees are essential for the 
pollination of aany flowers. without these insects nany 
plants would net reproduce as well. Scae plants would not be 
able to reproduce at all. Since green plants are at the base 
of «;very food chain, the balance of nature would be 
conaiderably upset. 

B\en the bothersoae oosquito has a vital place in nature. 
Hosquitoes are iaportant in the aquatic food webs that provide 
aan with fish for dinner. 

Scaehcw aan is able to forget the benefits of insects, 
but we cannot forget their hara. In soae cases we have 
declared all-out war against insects. The result can be worse 
than whatever it was we were trying to cure. 

Pesticides are a good case in point. Before we started 
frequent use of DDT it was an effective pesticide. For 
exaaple, aost aosguitoes could be easily killed by DDT. k 
very saall percent of the aosguito population had a genetic 
aake-up that aade it resistant to DDT. As we used aore and 
aore IDT we killed off all but the resistant aosquitoes. Now 
we have a population of aosquitoes which can only be killed by 
a aassive dose of DDT. 



N€anwhil€ the DDT has had soaa rather deleterious side 
effects. Cur aim was to q€t rid of a troublesoae or<^anistt, 
b>it «jot rid of helpful organisms; at the same tine. «^efcS, 

butterflies^ and other helpful insects were killed by EDTt 
although that vas not the intent. 

Neither did we intend to harm the bird populations, flany 
birds aid farners by eating insects that would otherwise eat 
the crops. ether birds keep nice and rat populations in 
check. But DDT has haraed many birds. In soae cases It 
affects the shells of the eggs. The shell aay be so thin that 
it cracks when the nother tries to incubate it, thus killing 
the baby bird. In some cases DDT has coapletely stopped the 
reproduction of the species. All of these changes affect the 
balance of nature. Hithout intending to, aan has drastically 
disrupted ecosystems by using pesticides. 

Insects are but one cidss of organisas that aan would 
just as scon do without. ie have waged war against another 
group cf organises - the predators. Predators seea evil to 
aany people. foxes kill our chickens. Coyotes soaetiaes kill 
our cattle and sheep. Hhen we watch television specials we 
are likely tc root for th« baby aonkey to escape froa the 
stalking tiger. San often forgets that all living things are 
integral parts of ecosysteas. Predators are an essential part 
of the balance of nature. 

Here is a good exaaple of what aay happen when aan trias 
to elittinate predators. Prior to 1900 the Kaibab Forest in 
Arizona was a beautiful well balanced coaaunity of pine, 
spruce, and fir tr^es. Chipaunks and squirrels were abundant, 
nany species of birds used the forest for food and shelter. 
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ftbout four thousand auXe deer btovsed in the area* 

Th€ forest was also the hoae of a variety cf predators 
includin*j bobcats, tiaber volves, mountain lioas, and coyotes. 
Iniians used the forest as a huatin<j qround« They killed deer 
to get aeat for food and skin for clothing. Without outside 
interference the Xaibab forest vould likely have reaained 
thriving and beautiful for a long tiae. But that was not to 
be. 

In 1906 the Kaibab forest vas aade a national gaae 
preserve. The governaent vanted to increase the nunber of 
aule deer in the preserve. therefore deer hunting uas 
prohibited. Moreover* a systeaatic atteapt was aade to 
eliainate all of the aniaals which prey on deer. Over six 
thousand predators were killed In the next twenty- five yea"s. 
without natural eneaies, the aged and the sick deer were not 
culled. As was intended^ the deer population increased 
rapidly* 

By 1920 there were £ig»is that soaething was aaiss. Tha 
young trees and shrubs that the deer used as food were 
becoaing scarce. But roone heeded the warning* 

Gcvernaent hunters continued to kill the predators. The 
deer population rose to alaost one hundred thousand. This 
huge population needed a lot of food. Before long every shrub 
was picked clean of leaves* Trees were denuded up to the 
level the deer could reach. 

Belatedly hunting was again peraitted, and this helped to 
lower the deer population* But it was not c^nough. Without 
adequate food, thousands of deer staiTved, or becaae so 
weakened that they were killed by disease. By 1942 there were 

o 
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only €iqht thousand deer, and th€S€ were underfed and 
unhealthy. The plant lite had suffered treaendous damage in 
this time. Soae species had disappeared entirely. Others, 
such as the cliff rose, seemed to have stopped reproducing. 
The deer had thinned out the forest by consuaing so many 
shrubs and trees. Without conpetition, soae grasses which 
deer do not eat began to thrive. The total ecology of the 
forest had been upset. 

Id less than forty years, aan had changed a beautiful 
balanced for*^;st nitb four thousand healthy deer into an 
iapoverishec' area vith eight thousand sickly deer. 

Our lesson is clear. Predators are an essential part of 
ecosysteas. Beaove thsa and the uhole ecosystea suffers. 
l!very crganisa has a purpose, a role in the coaounity, whether 
r not this is apparent to aan. 

please turn to the uorkbooK for aodule 8. 
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TEACHING SUGGESIIOSS: HAS A«D ECOSYSTEMS 
1. Earthvocns and the Soil 

a. Have a few students brinq in earth uoras. Let the students 
look at the earthworns for a few days without auy direction. 

b. Bead the following to the class. 

Bobby and Joe were planning to grow vegetables in a 
qarden. Bobby said that earthworms were pests that would 
d?. -lage their crops, Joe, on the other hand, was just as sure 
that earthworns would help their garden. They tried settling 
the matter with a fist fight. Since they were well Hatched, 
aft«r a little while eacn boy had nuiierous scrapes and 
bruises, but they were no closer to a solution. They finally 
agreed to settl^^ the matter scientifically. They decided to 
plan an experiaent to find out if earthworas were helpful or 
haraful in gardens. 

c. At this point you can go one of several routes. 

1. Have the students plan and carry out their own 
experinents. 

2. Have the class do the experiaent described below. 

3. Describe the experiaent and the observations, and have 
th€ students draw conclusions. 

The experiaent 
Materials: 

two identical wide-aouthed jars 

several earthworas 
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di^^i^c^^y 'iffe^e*^^ Vi^d^ of soil (one sandy' one 
rich and dark) 
da^ paper 
three bean seeds 



Part *• 

1. Set up the jars as shown. Put a layer of dark soil on 
bottom and top with a layer of sandy soil* Both soils should 
be aoist. Place two or three earthworks in one jar. 

2. Urap dark paper around the jars* This will lake the 
axperioental conditions aore closely approximate the 
earthwcrms* usual living conditions, 

3. Reaove the paper and observe the jars every couple of 
days. 

4. continue observing periodically until the soil in the jar 
with the earth worn is well aixed. 

Part B, 

aeaove the earthworas and the dark paper* Place three bean 
seods in each jar* Mater the two jars equally* 
Observe the growth of the bean plants. Measure and record the 
height of the plants in centiaeters. 

2* Hrite the folloving verse on the blackboard and ask for 
coaaents* 
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Tfce Highway 
by walvina Beynolds 

The hiqfaway is laid as saocth as glass 

For ailes and siles and th€ cars can pass 

But the ant and the bee and the bush and the tree 

Whose hone it vas are now exiles. 

And the cars rush by for ailes and ailes^ 

To find a place where they can see 

A plants a bush, and a blade of grass, 

And a ladybug, and a bee. 

3. Endangered Aniaals 

The bald eagle stands for Aaerica^ but it is a threatened 
aniaal. Ey the tiae your students are grandparents there aay 
not be any bald eagles at all. Tell thea that, and ask thea 
how they feel about it. If they seem interested, talk about 
soae other endangered species such as soae of the whales, the 
alligator, and aany types of birds. 

a. There are an estiaated one aillion species of insects in 
the world. Approxiaately 900 species are haraful to plants, 
aan or other aniaals. ihat per cent of all insects are pests? 

This coapletes aodule fS. Please go on to aodule #9. 
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aODULS #9: 1«B SHKPB «E»S2 IH 

Jlnyoce Kbo reads a newspaper, watches television, or 
takes a good look around hia knows that ue have environnental 
problei5« 

Please listen to tape 19 for a brief overview of the 
situation. 
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TAfR #9: THE SHAP2 «3«RE IN 



The Aa«rican «ay of life is awfully hard on nature. We 
clear forests, cut roads through mouctaius, dam rivers, and 
dump cheaicals in the air and water. 

Listen to one person's view of Aaerica today. 



(Torn L€hrer - Pollution Song) 



The more people we have, the worse the problea becoaes. 
In one sense* the average Aaerican baby is equivalent to about 
eighty Indian babies. In his lifetiae the American will use 
eighty tiaes the resources, cause eighty tiaes the pollution, 
and, in general, have eighty times the impact on the 
envlrooaent. 

Ir his lifetiae, the average Aaerican will eat 10,000 
pounds of aeat, drink 28,000 pounds of ailk, pollute three 
aillioD gallons of water, and use 21,000 gallons of leaded 
gasoline. He will discard 10,000 no-return bottles„ 17,500 
cans, 27,000 bottle caps, 2.3 autoaobiles, 35 rubber tires, 26 
tons of garbage, and 9.8 tens of particulate aatter. 

The fflore people we have, the aore food we need. To get. 
aore food we use aore fertilizers and aore pesticides. These 
in turn cause acre water pollution. 

The aore people we have the aore houses we need. To 
build these houses we need to cut down large nuabers of trees, 
lie wind up turning wilderness areas into housing developaents 
and shopping centers. As a result we are running out of 
places where nature is left undisturbed. 



The isore people ne have the aoce waste we produce* Each 
person in the United States discards about five pounds of 
waste per day* Our cities are inundated with solid waste* 

litter, noise, air pollution, water pollution, -all of 
.lese are a^qravated by increases in population. Uorld 
population growth cannot continue indefinitely. The world 
population at present is about 3 billion. At the present 
time, sone countries are doubling their population every 
thirty years or less. Bventually we will run out of space to 
put all these people. Already we are running out of food. 
Millions of people go to bed hungry every night. 

But population is not the only source of difficulty. 
Population growth in the United States is leveling off, but we 
can still expect pollution and resource depletion probleis to 
get worse. «e are already experiencing shortages of soae 
foods, and of fuel. Bach person in this country is using aore 
resources than ever before. 

For exanple, there are two million aore ioericans than 
there were a year ago, but four aillion aore cars. The nuaber 
of cars is increasing twice as quickly as the nuaber of 
people. Each additional car creates aore pollution. 

Eac additional car causes our fuel supplies to dwindle. 
And this is happening at a tiae when fuel is in short supply. 
Our needs for energy in this ccuntry are treaendous, and they 
are increasing at a rapid rate. 

The whole problea is soaewhat of a vicious circle. Here 
is how it was described in a recent Environaental Education 
Bulletin. "Utility coapanies proaote 'total electric living*, 
•year-round coafort with central air conditioning* etc. 



nanufacturers respcmi \*ith electric toothbrushes, can openers, 
and other "labor-savini} appliances* that border on the 
ludicrous. And the consuaer responds by purchasing the 
eiectLic venders to satisfy his carefully nurtured •needs*." 

••naturally all that use of electricity puts a strain on 
the capacity of utility conpanies. They talk of brownouts - 
and the need for more pover. 'Ihe custoaers are deaanding it,* 
they pcint out. 'ihen cooe nore power generating plants* which 
add aore pollution to the already befouled air...'* 

The point of the article is that it is tiae to call a 
halt to the vicious circle. 

The earth has liaited resources - a finite supply of 
energy, oinerals, and other substances. The earth has the 
saae aaount cf water as it did in 1900, but the use of water 
has increased treaendously . Hater use per person in the hone 
is up four tiaes since 1900. The use of water by industry and 
for agriculture have each increased six-fold in that tiae. 

»e*re using acre water, but enjoying it less. Beaches on 
the Atlantic Coast have been closed due to sewage 
contaaination. Oil spills cn the west coast have also caused 
beaches to be closed, industrial waste in Lake Erie killed 
off fish and aade the lake unfit for swiaaing. 

In Maryland, the claa industry had to shut down because 
of pollution. Cheaicals in the water had aade the claas unfit 
to eat. 

Pcllution disrupts th€ balance of nature. Here are soae 
of the ways a water ecosystea aight be haraed. 

Faraers use fertilizers to help the crops grow. Bain 
carries soae of the fertilizer into the streaas and lakes. 



67 

Here, toe, the nitrogen and phcsforous in the fertilizer cause 
accelerated growth of plant life. But what was a benaficial 
effect on land is very detriaectal to the balance of nature in 
a water. ecosystem. When the fertilizer gets in the water it 
causes the algae to grow rapidly. This is tine during the 
day, because the algae are producing acre oxygen than they are 
using up. At night, however, algae stop pro? .ng oxygen but 
continue to use oxygen for respiration. As a result the fish 
ruu out of oxygen and die. The saae thing happens when 
phosphate-rich detergents wind up in aguatic ecosystems. 

Industrial practices can also upset the balance of nature 
in water ecosystems. Industries along rivers use water to 
cool th^ir eguipment and then they dump the warm water fcack 
into the river. As you will recall from an earlier 
discussion, the increase in temperature causes living things 
to grow faster. This results in algae blooms and fish Kills. 

Industries can also harm water ecosystems by dumping 
chemicals which are byproducts of the manufacturing processes. 
He usually do not know in advance what effect each chemical 
may have. Sometimes whole populations of organisms are wiped 
out. 

Water pollution is a serious problem, but it is by no 
iieans the only one. Air pollution is a major problem, 
polluted air costs us billions of dollars a year. If you live 
in an urban area you probably need to paint your ho'ia more 
often than those in rural areas. Polluted air causes paint to 
peel and discolor. 

Polluted air causes rubber to crack, and nylon to run. 

It rusts iron, deteriorates steel, and tarnishes silver. 
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Air pollution ruins crops, and kills cattle. 

West seriously* air pollution is a definite health 
hazard. In 19Ub in Donora, Pennsylvania smog killed tuenty 
people. Here than five thousand people becaae ill. h London 
smog in 1952 killed four thousand people in four days. In Los 
Angeles, children are not allowed to play out of doors on 
certain days due to the danger of saog. 

Air pollution contributes to diseases such as eaphyseaa, 
bronchitis, and other respiratory diseases. If you live in a 
polluted urban area you are twice as likely to develop lung 
cancer as your rural counterpart. 

These facts could be changed, ile have the technology to 
prevent much of the air pollution that exists tcday. But 
technological capability is not enough. It Jill take soae new 
laws and stricter enforceaent of soae old laws. Above all, it 
will take an inforaed and concerned citizenry. 

The *.orkbook contains soae suggestions for teaching our 
future citizens about the probleas wc face. 
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ACIIVIIISS: THE SHAPE «B«BE IH 

ASSIGNHEJJT 8 

Scad this article and briefly describe your reaction to 

it. 

The folXotiinq analogy is quoted troi Sichard Heiss and 
Noel Hclnnis. 

Inaqine that we could coapress the world's present 
population of over three billion persons into one town of one 
thousand persons, in exactly the saae proportions. In such a 
tonn of 1,000 persons there would be only 70 Aaericans. These 
70 Aaericans, a sere 7 per cent of the town's population* 
would receive half of the town's incoie. This would be the 
direct result of their aonopolizinq over half of the town's 
availafcle aaterial resources. Correspondingly, the 70 
Aaericans would have 15 tiaes as aany possessions per person 
as the reaainder of the towcsaen. 

The 7 per cent Aaerican populatioa would produce 16 pec 
cent of the town's food supply, eating nearly twice as aucb as 
necessary and storing fcr their future use, at treaendous 
cost, Bost of what they were unable to iaaediately consuae. 
Hith aost of the other 930 inhabitants of the town hungry, 
there would undoubtedly be bard feelings. 



69 

8KT COPY AVAfUlBU 

The 7G AiericAQS vould hav« an av€ra9« life expectancy of 
70 y«ars, the ether 930 less than *»0 years. The lowest incone 
qrou|) aaon^ the Aaerlcans^ even though it ncluded a few 
p(POple who were hungry aiich of the tiae« woul»l be better off 
by far than the average of the other townsmen. The 70 
Aaericans and about ^lOO other representing nestero Europe, and 
a few classes in South Aaerica, South Africa, Australia, and 
Japan, would be well off by coaparison with the rest. 

could 5uch a town in which the 930 non-Aaericans were 
quite aware of both the fact and the aeans of the Aaericans* 
advantages, survive? Could the 70 Aaericans continue to 
extract the aajority of the raw aaterials essential to their 
atandard of living froa the property of the other 930 
inhabitants? uhile doing so, could they convince the other 
^30 inhabitai ts to liait their population growth on the thesis 
that resources are iiaited? How aany of the 70 Aaericans 
would have to Lecoae soldiers? How aany of their aaterial and 
huaan resources would have to be devoted to ailitary efforts 
in order to keep the rest of the town at its present 
disadvantage? 

Chances are the 70 Aaericans would have to organize into 
a ailitary caap in order to aaintain their aaterial doainance 
of the reaaindcr of the town. Chances are that aost Aaericans 
would be toe insecure or guilty about their situation to enjoy 
their doainance. Chances are this guilt and insecurity aould 
lead soae of the Aaericans to protest the situation and call 
for a change. Chances are that the protesting Aaericans would 
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find tbeaselves subjected to variations of the sane repressive 
forces beiD9 used to subdue the other 930 totinspeopie. 
Chances are the ailitary caap would also be a police caap. 

The ttcst regretful thin^ about the situation you have 
been asked to iwayine is that it is not iaaginary. For such 
is the present aaterial relationship and the incipient 
political relationship is very clear: Th« United States is 
systematically plundering the planet^s physical resources. 
And if the political conclusions dravn froa the above are not 
yet so, they are rapidly becoaing so. The logical coapleaent 
of a nation of plunderers is a nation of police. 

1, Population Probleas 

In the United States, one baby is born every 9 seconds. 
Soaeone dies every 16*5 seconds. Use those statistics as the 
basis for soae aatheoatics probleas. For exaaple: 

a. Hov aany children are born in one ainute? in one hciir? in 
one day? 

b» Hov long does it take to have an additional 10 children 
born? 100 children? 990 children? 

Cm HOV aany people vill have died during the tiae it took for 
990 children to be born? 

d. In one year (365 days) what would be the net increase in 
the United States population? 
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2. Ha tec consuiption 

The average Aaerican uses slity gallons of water per day 
in the hose* 

flushing toilets 

washing and bathing 37% 

kitchen use 6X 

drinking water 5X 
washing clothes 

general househcld cleaning 3% 

watering the garden 3* 

washing the car IX 

Use of water outside the house - for factories, farns, 
schools, stores, etc., - averages out to aiwut 200 gallons of 
water per person per day. 

^m*****9****************************^***** ******************** 

ASSIGNMENT 9 

Hrite three aatheaatics probleas for your students to do 
based on the water use figures for the home and outside the 
hoae. For exaaple: 

How aany gallons of ^ater would a faaily of foiir use in a 

week? A faaily of six? 

If the population of the United States is 209 aillion 
people, how such water is needed outside the hoae each day? 
♦♦♦♦»♦♦♦*♦♦♦♦♦♦•*♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦*♦♦***♦♦*♦♦*♦*♦**♦♦♦ 
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3. Conservation of water 

Adjust a water faucet sc that there is a steady drip of 
water. Ask the students to guess how long it will take for a 
particular container to be filled, then time it. 

Bepeat, this tiae using a aeasuring cup. Find out how 
auch water is wasted in one hour. Ose this figure to 
calculate Ca) the aaount of water wasted in one day, and (b) 
the aaount of water wasted in a year if each of 250 faucets is 
dripping. 

Sncourage the students to check the water faucets in 
their hoaes to aake sure they are not dripping. Fixing a 
leaky faucet is usually a siaple aatter of replacing a washer. 

4* Pollution 

Have each student write about the ways in which his life 
is affected by pollution, isk each of thea to include his own 
definition of pollution. 

5. Ratfaeaatics Probleas 

As a hoaework assignaent have the students use 
aatheaatics prcbleas to find the caption for a cartoon. If 
these probleas are inappropriate for soae or all of your 
students, feel free to substitute your own probleas. 

1. 42 6= 8-bow 7-now 6-horse3 
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Since 7 is the correct answer to question t the first 
word in the captioii is "now", 

2. 22 1/2= 11-when lU-are ICS-am 

i, 0,5 ^ S= 2.5-the 5-fcotter 25-we 

a. i/2|1/3= 2/5-supposed 5/6-hag 1/5-than 

2.2 + U.8= ?.0-fills 6.6-to 8-cars 

<-1)4(-3)= {-2)-know <-a)-up <f 2) -bicycles 

/. 2 ♦ {2^^3)- 6-are 7-you 10-we 

H. 1/4 * 8^= 2-iust 1/32-know 32-cleaner 

9. ^ 3= y2-walicinq U3.8-rcnove t*2*8-the 

10. (3 2)= 23-it 15-can»t 33-giVQS 

11. 3"^ - 6-you 9-and 27-do 

12. 1/u - 1/2= l/e-dunp 2/6-»uch 
1J. ,75 ^ 20= 5-probleas 12-oia 15- it 

lU. b. 3-2*8- 3.5-out 2.5-probl€«s 9.1-exercise 

The cartoon: 
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"Now when the baq fills up we just remove it 
and iimn|. it out." 

(3. Ail Pollution 

compare th9 amount of dust in the air in several indoor 
spots. To do this, coat the top side of some 3x5 cards with 
petrol€ua jelly. Examine the cards after a few days. 

> different procedure should be used for testing the 
amount of particulate matter in the air outside. Soak a cloth 
in vegetable oil. Put the cloth on a fraae nade from a coat 
hanger. Suspend this from a window for several days. 

7. Noise Pollution 

Tell your class it has been qiven the task ol writing a 
\oise ordinance for your town. Divide the class into groups, 
ijave each group write an ordinance. Their first step should 
;)e to define noise. 

H, What happens to things you throw away? 

Fill a box half-way with soil. Add soae wastes such as a 
•^oda bottle, a can from vegetables, an aluminum bear can, a 
pieco ct newspaper, carrot peels, and a piece of leftover 
meat. Cover the box with wire mesh, and place it outside. 
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observe it periodically. The things that decay are 

biodegiadable. They are returned to tie ecosysstea where they 

can be reused. Aluainua and plastic are exaaples of 
non^bicdegradable substances* 

9. New uses fcr discarded iteas 

Pcint out that with a little ingenuity we can aake good 
use of leftover aaterials. As examples consider orange-crate 
furniture, wateruelon rind pickles, ripped nylon stockings 
used to aake stuffed aniaals, etc. 

Bapty the class wastebasket. Divide the class into 
teaas- Have a contest to see which teaa cones up with the 
best suggestions for further uses. 

For hcaework, have the students list everything discarded 
in one week at hoae, and hew soae of these things aigfat be 
reused. 

10. The Litter problea 

Experiaent on the effect of a aessy environaent on 

littering. 

a. Have the classrooa coapletely free of litter when the 
students coae in. At lanchtlae or at the end of the day clean 
the rooa again. Save every piece of litter in a labeled box. 

b. On another day have the rooa fairly well littered, 
but not obviously so. Kso:^ which pieces you put down. At 
lunchtiae or the end ol the day {whichever you did last tiae) 
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collect all the litter. Discard the pieces you had put down 
and save tbe rest in a labeled box. If this box has 
considerably more in it than the first box do part c. 

c. Show students the tiio piles. Don't tell then where 
you picked thea up or when. Simply tell them each was 
collected in the sane space « covering the same amount of time. 
Have then guess the reason for the difference. Then tell them 
uhat really happened. 

11. Solving the Litter Problem 

Discuss the litter problem «ith your students. Isk them 
how tbe problem might be solved. Have them suggest ways to 
atop littering around the school. Perhaps they can decorate 
wastebaskets or write a play to convince people not to litter. 

12. Role Playing 

Use role playing to study the litter problem. Some 
possible situations are: 

a. One student has just thrown a gum wrapper on the 
ground. His friend attempts to convince him to pick it up. 

b. 1 student sees the teacher littering and then 
Have students play the roles of students and teachers. 

13. Art from Litter lake the class on a walk around the 
school grounds. Each student should collect as much litter as 
he can and take it back to the classroom. Have students use 
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litter to create art objects. Tb«se aight be collages^ 
sculptures, irobiles, or anything else they think of. 
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SELF-T2ST: IHB SHAPB «B«SB IH 
1» Discuss the relation between population and pollution. 



2, Ibt chief source of air pollution in the United States is 

a. industry 

b. forest fires 
c« agriculture 
d. cars 



3. Gi\e an exaaple of a non^^biodegradable vaste. 



(Answers apptiar on the next page,} 
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1. Population groMth aggravates pollution probl«ns. He 
need to have aore food, aore energy, acre clothing, aore 
houses, aore schools, etc* ill of this causes increased 
strain on the environaent. But population is not the only 
cause of pollution. Pollution in the United States is 
increasing auch faster than the copulation, 

2. The ansner is d. Cars cause alaost half of all air 
pollution in the United States, 

3, Plasties, aluainua foil, and glass are all 
non- biodegradable substances. 



This coapletes aodule #9. Go on to aodule #10. 



BEST COFY AVAILABLE 

BODDLI ^10: !rflE OHIY BARtH HE HAVE 
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The SnvircQaentai Protection Agency distributes an eafalea 
which says, can Save the Bacth,** The point is tat each of 
\is causes environaental probleas* and each o£ us can help cure 
then. Is has been said about another issue, "If you*re not 
part of the solution, you're part of the problea* 

Please listen to tape #10 for a discussion of what you 
can do to help save the earth. 



^0 

TAPF 110: THI OHLY EARTH «£ HAVS 

OQe of the aost iaportant byproducts of our space prograa 
has been the photography, (or the first time all of us can 
see the earth for what it is - a rather ssaXl sphere of land, 
water* and atmosphere. 

Tbe conclusion is straightforward: If we ruin this 
planet ne are sunk. There is nowhere else to go, and no other 
resources to aake use of. 

The earth is finite, with a finite aaount of space, 
ainerals, water, ard food. Unless wa recognize this 
finiteness and act accordingly we will not survive. 

one approach to dealing with the probieas cf resource 
depletion and pollution is through legal measures. The 
National Environaental Policy Act is a step in the right 
direction. One of its provisions governs aajor federal 
actions which will significantly affect the environaent. The 
long and short-tera effects of federal projects on the 
environaent aust be considered before a project is given the 
go ahead. This is the essence of environaental decision 
Baking. Before you act, consider the likely consequences of 
your actions. 

Lavs are not the only aeans of preventing further 
environaental deterioration. There is auch that you as an 
individual can do to help solve these probieas. Consider your 
autoaobile, as an exaaple. Autoaobiles are the aajor source 
of air pollution. They put out a trei^enJous aaount of carbon 
aonoxide, a colorless, odor-free, poisonous gas which can 
cause illness and death. 
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There ar« oany vays to cut down on the pollution caused 
fcy autopobiles, Hh«n you need a Hen car, consider the loner 
horsepower aodels» They are sore econoaical and pollute a lot 
less. Hake sure your car is properly tuned, that 
anti-pollution devices are installed and uorJcing properly. 
Use the tuel that vill aost reduce eaissloas for your car 
enqine. Don't buy a second car unless it is absolutely 
necessary. Fora car pools for driving to work - it is eore 
restful and at the saae tiae cuts pollution considerably. 
Halk or ride your bicycle whenever possible. Both are good 
for your health* Use aass transportation vhen possible. This 
reduces pollution, and it aay even be faster. 

The first invitational Coaauter fiace uas held in San 
Francisco in Deceaber, 1971. A bicycle was coapeting with an 
aui-.oaobile and a streetcar during rush hour. The bicyclist 
won easily, a full twelve ainutes ahead of the streetcar. The 
autoaobile finished last. 

The autoaobile is only one of the causes of pollution. 
You can do a lot to protect our environaent froa other sources 
of pollution. Be a concerned consuaer. Use a low phosphate 
detergent, or one without any phosphates. And cut down on the 
aaount of detergent you use. A thick layer of suds von*t get 
your clothes any cleaner, and it adds to the pollution in our 
waters. 

Keep pesticide use to an absolute ainiaua. Beach for the 
fly swatter rather than the spray can. If you aust use a 
pesticide, choose one carefully and use it sparingly. Mo-pest 
strips are dangerous, especially when used io the kitchen or 
near children or old people. If you aust use a pesticid in 
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the home, use a pyrethrin-based spray. Hevei use the hard 
pesticides such as DDT, dieldria, or endiiu If you have any 
of these poisons around the house call the health depart aent 
for advice on getting rid of thei. never flush then down the 
toilet or pour thea into lakes or streaas. 

Buy soft drinks in returnable containers* and nake sure 
you return thea, A returnable bottle is reused twenty tiae», 
on the average. k no- deposit bottle is used onca and then 
•akes the trip to the city duap. Or what is even worse, it 
winds up as litter alongside the highway. 

Buy iteas that are siaply packaged. He pay dearly for 
overpackaged iteas. they cost aore to produce, and they 
aggravate the solid waste problea. 

Buy larger sizes of foods and other products. The aaount 
of packaging per ounce is less and so is the cost per ounce. 

Don*t buy colored paper towels, facial tissues or toilet 
paper. White paper is just as effective and pollutes less. 
Actually the less paper you use the better off is the 
environaent. Use rags and sponges instead of paper towels. 
Anything that can be reused is better than a throw-away. 

Recycle as aany things as you can. Scouts and other 
groups periodically collect and sell newspapers, cans, and 
glass. Soae ccaaunities are setting up peraanent recycling 
stations. If your coaaunity has recycling stations, be sure 
to use thea. If not, perhaps you can help to get thea set up. 
A little extra effort can do the environaent a whole lot of 
good. 

Conserve energy. Buy only the essential electric 
appliances. Ask yourself, "Is an electric paper towel 



disp«n£er really necessary?" lo the suaaer use appliances 
during the cccler part of the day when possible. Otherwise 
the heat they give off will add to the burden on your air 
conditioner. 

If you*re building a new house be sure it is well 
insulated and has an abundance of trees shading it. You* II 
save on heating in the winter and cooling in the su««er. 

Don't leave lights burning unnecessarily, and try not to 
open the refrigerator sore often than necessary* 

Siaple conservation aeasures such as these will help ease 
the energy crisis, and sioultaneously save you aoney. The 
things that help the environaent are helping you too. 

Scae environaental probleas cannot be solved ty each 
individual looking out for his best interest. Soaetiaes 
regulation is necessary for the good of all. Consider a 
hypothetical situation: 

This is a large aeadow as it used to look. Six shepherds 
used it as a ccaaon grazing area for their sheep. For a long 
tiae everything went along saoothly. There was plenty of 
grass for all of the sheep. Each of the shepherds was able to 
earn a good living by raising sheep. 

One day one of the shepherds decided he would like to 
sake a larger profit- He reasoned this ways "Bach sheep that 
I add to ay herd will bring ae additional aoney. I will get 
the total benefit, but all of the shepherds will share the 
costs of the added sheep.** so he added another sheep to his 
herd. And another. And another. 

Neanwhile each of the other shepherds was reasoning along 
the saae lines. And, of course, each of thea reached the sane 
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conclusion: it aade «3ood sense to add sheep to the herds. 
Gradually the h^rds got bi99er and bigger. 

The aore sheep there nere, the aore food vas needed. The 
pasture soon becaae overgrazed. The grass plants were killed 
by hungry sheep vho ate the roots of the plants. In a short 
tiae the once green pasture becaae a barren desert. The sheep 
starved to death, and the shepherds vere rained. 

The decision vhich had aade so aach sense on an 
individual basis turned out to be a disaster for the group as 
a whole. This type of situation has been called a "Tragedy of 
the CowBons" by Garrett Hardin. 

There are aany analogous situations. For exaaple, we use 
the ocean as a "coaaons**. is populations increase and the 
demand for food grows, each nation tries to harvest aore and 
aore of the ocean's food. The decision seeas wise from the 
individual nation's point of view. But with aany nations 
making the saae decision, soae species are being driven to 
extinction. If this continues, the ocean food supplies will 
be destroyed. 

Hew do you prevent a tragedy of the coaaons? The 
solution seeas obi^ious. Decisions of this sort cannot be left 
up to the individual. This is where we need collective 
decision aaking. The shepherds could have gotten together and 
decided how aany sheep the coaaon grazing area could support* 
and thus how aany sheep each could have. Steps of this sort 
are already being taken in the case of food froa the oceans. 
An international coaaittee has been foraed to study the aatter 
and coae up with fair and workable regulations. 

Environaental decision aaking is a coaplex task. If wo 



close down a factory b€caus« it pollutes we ar« at the saae 
time taking jobs away froi hundreds of people. On the other 
hand, if we let the factory continue to pollute we aay be 
endangerin the well-being of aany aore people* Decisions of 
this sort are never easy, but they aust be »ade every day. 

In about ten years your students will be voting on issues 
that affect the quality of life in Aaerica. It is up to you 
and others like you to see that they are prepared to aake 
these vital decisions. 

Please turn to the workbook. 
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ACTIVITIES: THE CNLY EAHTH «I HAVE 

1. Bnvironaental Values 

One of the things that coaplicates envlronaentai 
slecisicn-aaking is the fact that different people VAl«^«a 
different things. Students should be helped to realize that 
there are a wide variety of value systeas. Decisions should 
Xtot be based on only one point of view. 

This verse by Malvina Reynolds can be used to stiaulate 
discussion of envircnaent- related value decisions. 

1 The bird watchers - there's a laugh 

2 Their idea of having fun 

3 Sitting on a hillside under the sky 

1 Sensing the trees and feelxng the sun 

5 Matching the birds *ho nest and fly 

6 Matching the castle clouds go by 

7 Matching the flowers, watching the bee 

8 Hhen they could be sitting at hoae with a beer 

9 Matching TV 

Mrite lines 3-7 on the blackboard, leaving sufficient 
space for the rest of the lines. Ask for the students* 
opinions about the experience that is being described. 
Does it sound pl*»asant? Mhy? 

After a while add in the other linos. Discuss how 
this changes things, Mhicb seeas like it would be aore 
fun? 
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3, uhat the Individual Can Do 

The class can develop its oiin list of "Environaental 
Do*s and Don'ts." Once this is accoaplished, decide how 
best to publicize the list* The students sight want to 
sake posters* or publish the inforaation in the school 
pa per y or they may have sone other ideas for disseainatlng 
the inforaation. 

It. consumer choices 

Compare the price per ounce of coke in returnable 
bottles, no-deposit bottles and cans. Be sure to 
establish the idea that what is best for the environaent 
(returnable bottles) is also the least expensive. 
Siailarly, coapare the price per ounce of the saallest and 
largest boxes of cornflakes or another breakfast cereal. 
Th€ large box is cheaper* and it has less packaging 
aateriai. As another exaaple, coapare the price per ounce 
of a large container of salt and the saall "convenience" 
package. 

5. Becycling 

If the students want to do soaething about pollution 
probleas the^ aight try recycling. Each ton of paper that 
is recycled saves seventeen trees froa being cut down. 
The air will be cleaner, too, since fever papers will be 
burned. Scrap paper dealers buy back clean, bundled 
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newspapers for fifty cents per iiuo^red pou&ds* Glass and 
cans can also be recycled* 

6, Han's dependence on conveniences 

H€ arc dependent on nature, Ue have also becoae 
dependent on &any aodern conveniences. To draaatlze this 
dependence, plan to have days where you and the students 
try to do without certain types of things. 

a. For exaaple, do without aniaals for one day* Try not 
to eat or wear anything which caae fro* an aniaal* Keep a 
record of what you ^d eat and wear. Have the class look 
for aistakes. Encourage honesty. Soaetiaes it really is 
iapossible to do without an itea. 

b* Co without electricity. Onplug the clock. Teach 
without lights. Encourage students to try this at hoae. 

c. Do without paper and cardboard for one day. 

d« Do without the telephone. 

e. Do without aetal of any kind. 

************************************ ^^****************** 

ASSIGNBENT 10 

Hrite a story of a "Tragedy of the Coaaons" that would be 
aeaningful to your students. Perhaps the "coaaons" could be 
soaething in or around the school* 
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7. Traqedy of the Comaons 

Use your story to begin a lesson on the need to have laws 
in QUI society. Perhaps have tht students think up *heir own 
examples of "tra^jedies of the commons," Then have the class 
formulate a "law" that would prevent one of those tragedies. 

8. Conservation of Energy 

Assign the following fcr homework: Take notes as your 
mother prepares dinner. List every energy-consuming gadget 
she uses. How could some of these uses of energy have been 
avoided? 

9» Advertising 

Television has an impact on environmental decision 
making. Programs such as the "Brady Bunch" convince us that 
it is a lot of fun to have a large family. Advertisements 
have convinced us that long, sleek, highpowered cars are the 
things to own. He could be conviicced to want economical, 
easy-tc-park, smell cars which pollute less than the metal 
monste rs. 

Have your students lock fcr examples of anti-environment 
advertising. ftlso look for cases where a company has jumped 
on the ecology bandwagon. In such cases the product is no 
more ecologically in tune than before, but their 
advertisements are. 
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IKVIBONMENTAI EDUCATION E3JS0URCBS 



The Science Division of the State Depart aent of Public 
Instruction has prepared »k MiM %o Mvl^S&lSHili SJasa^iSS 
Resources" which is included with this package. Ihe Science 
Division has other environaental education materials which can 
help ycu in curriculun plansinq. 

ASSIGKHBNT 11 

write for free copies of the folloning: 
|nv|.ronBental fiiicaiisn: Ssflssfiis, ISiiYitifiS, 

i4tliogyaphY. 

^viionagntai SJucation: Pyobleas^ SlfiJS£ts, ^nd 

They can he obtained froa the Division of Science Education, 
State Departnent of Public Instruction, Baleigh, Horth 
Carolina, 27602* 



Carson, Bachel. Silent gpyibg, Greenwich, Connecticut: 
Favcett, 1962. $.75 

Farb, Peter. gcols<iy, Horristown , Mev Jersey: Silver Burdett, 



Additional Becon send at ions for Teachers 
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Bhrlich, Paul »• XkS £S£illaii5fl fifilfi^ second edition. Hew York: 
Ballcntine Books, 1971.. $.95 

«arx, ««sl«y. Jh© IlSi^ 2£«an, Mew York: BallaBtine Books, 
1969. $.95 

Morris, Desaond, Jhe Naked A£e, »€w York: 1967. $.95 

Paddock, W. and P. Paddock, f aaiflg- 1g751 . Boston: I.ittl«, 
Brcvn, and Coapany, 1967. 

Hiencw, Bobert and Leona Sienow. Hoaeat Saji, New York: 

Ballantine Books, 1967. $.95 

Sax, Karl. Standing Rooa Onjjj;, Boston: Beacon Press, 1969* 

Terry, Mark. Seachiaa for Survival, 
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Books foe Students 



kmes, Gerald* foo d a^d LiJe, nankatOy Binnesota: Creative 
Education Society 1966T~$5, 95 



Andrews, Roy A. ISl^: How £m£S lAk£§ C^J AiS 

Own, Heu York: Cronn, 1969, $10.00 



Arue^o, Jose. Syabi osi s, A Boo^ Qg M^gsaa^ f iisa^sh^^s , Sew 
York: Charles^Scribner* i Sens, 1970. $3, 95 



Benarde, iJelvin, ^ce ASdiUSt faa4fi2# ^^u Claire, aisconsin: 
E. H. Hale, 1970. $3.75 



Buehr, waiter, foo^ f yog Faj^a to Hoge, Haw York: ililliaiB 
Horrow, 1970. $3.56 



Bulla, Clyde. j| 2£ee is a P^ant, New York: Crowell, 1962. 



Carson, f achel, Sea BJtfiMI!^ fiS# York: Signet Science 

lifcrary, 1961." 



Collins, Stephen. CoaegMty sil Ikm^ £2£SSt md 

Hocdland, flankato, Minnesota: Creative Bducation Society, 
1960. $5.9*5 



Coraack, Haribelle. £iigi JcsJs fii lISS^, New York: Franklin 
Uatts, 1951. 



Creative Education Society. IfilSSS 2J liiill£fi# Mankato, 
.onesota: Creative Bducation Society, 1971 $i».95 



Creative Education Society. Life 4b Ul£ Mankato, 
Minnesota: Creative Education Society, 1971 $4.95 



Creative Education Society. fiaJC UlilXAi JSfl£jk£S&lSlll« Mankato, 
Minnesota: Creative Bducation Society, 1971 $i».95 



Davies, Delwyn. frgsfa Wate r: IhS. pyecioua Bgsoii^e, Garden 
City, Kew York: Natural History Press, 1969. $5.95 
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Dickinson, Alice, iiigi ?oo R og Plsaig, N«w York: Pranklin 
Uatts, 1953, 



Dudley, Ruth H* llliasis In liaiuis. New York: Funk and 
uagnalls, 1965* 



Diiigqins, Don. S^^ceshiP garth: £ Sj^^fi iifidiS £l iSS^Msi 
flgnet^ San Carlos. California: Golden Gate Junior Books, 
1970. "$1*. 27 



Fisher, Todd. Ou£ pvercrgyde^ iiSZfii* York: Parent's 

Haga2ine Press, 1969. 



Friendly, Natalie, firacaisas iSk'^XM lalSSSS iilfi» 
Englewood Cliffs, Nev Jersey: Prentice Hall, 1970. $3.95 



Friendly, Natalie. WiMi^lS ISMS* Sau Claire, Wisconsin: B. 
M. Hale, 1970. $2794 



Green, I. Csnseiyatian F^oa A ^o Z, Fayetteville, Georgia: 
Oddo, 1970. $9.95 



vSrossaan, Shelly. On^e^st^ndina fifialflax* York: Lancer 

Books, 1971. $3.95 



Halacy, D. S. £sa^ lOlfifi- ISB i&S ISfii'lilS 
Philadelphia: Macrae, Saith, 1971. $5.59 



Harrison, C. Hilliaa. iiildiil«# ««« York: Julian flessner, 
1970. $4.70 



Heindl, L. A. fi3i£ laiSi gegpuyc?^. Ne« York: Coward, flcCann 6 
Gecgheqian, 1969. $3.64 



Heindl, L. A. Jiatci Hfi L^v^ Si: Hfiw ifi ilaJl^fi 4t MiSSil* 
York: Coward, McCann & Geoghegan, 1969. $3.64 



Hofaan, Helita. 4 T rie ifi f^Ad: MlS£l£J^ iB Ma^ay?> 
Garden City, New York: Coubleday, 1966. 



Joffe, Joyce. Con^erTatioB, Garden City, Haw York: Natural 



History Press, 1970, 



BEST COPY AVAILABLE 
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Johnson, Elinor H. thk SUIlifilfi* B«ading, Hassachasetts: 

Addison Wesley, 1969. i3.95 



Jon«s, Gadlor, and sngstroa. |>oj.lttti9n; The Ai£ Byea^he^ 
fiinneapciis: lerner, 1971. $4.09 



Jones, Gadler, and Zngstroa. £fillillium- IhS ^^UA IS h^lS Og, 
Mianeapclis: Lerner, 1971. $<»,09 



Jones, Gadler, and Sngstroa. £i2lliUl!2&- thS. M£SS£21I§ ^iSl' 
Minneapolis: lerner, 1971. 



Jones, Gadler, and Ingstron. Pollution s XkSi lifiiSS U ii51£# 
Minneapolis: Lerner, 1971. 



Jones, Gadler, and Sngstroa. Pollution : UliS£S Sl 

garth , ninneapolis: Lerner, 1971. $4.09 



Lewis, Alfred. Sijis SJiiisil World, Ne* York; flcGraw Hill, 
1964. $3.i»2 



Lowenherz, Pobert. Population* Mankato, Hinnesota: Creative 
Education Society7~1970. $5.95 



Lubell, Hinifred and Cecil Lufaell. Sl&SU XS l2£ gi:<?wio<|^ 
Chicago: Sand HcNally 1964. 



Marshall, Jaaes. Ha 2s live In, Hew York: Coward, BcCann 6 
Gecghegan, 1969. $3.64 



Hattiscn, Charles, flaa fiSi MS Sfifi2)i£SSS# Uankato, Hinnesota: 
Cr€ative Education Society, 1967. $5.95 



BcCorpick*^ Jack, lha liiiM ZlIMfli* tork: Harper and Bow, 
1959. 



Navarra, John. fifiiSl Ji^lM' Garden City, He* York: 

Doubleday, 1969. $5.49 
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Garden City, New York: Datura! History Press, 1966. $6.96 



Pringle, Laurence. Isfilaai: SSAaSSfi 2l S«£XiJtait Hew York: 
nacHillan Coapany, 1971. $5.59 



Prinqlc, laurence. ML%k* SiSX £S2£i«» Hew Xork: 

nacHillan 1969. 



Prinqlc, Laurence. Only garth ae H^vg, Hew York: HacfiilXan 
Coipany, 1969. $4.50 ' 



Russell, ailliaa. Has# HslUSS* Sai H^^tfffY' Garden City, Hew 
York: Natural History Press, 1969. $6.96 



Stephen, David. flatlJI«*S iiaJXt York: McGraw hill, 1969. 

$<i.72 



Talley, Naoai. 22 SS^e th^ Sfiil, Hew York: Dial Press, 1965. 
$2.95 



Warner, Watt, louy lissi:^^ Your gury^vyj.. Hew York: ilbelard 
Schuaan, 1970. Sa.25 

One o£ the best sources for e&vironaental education 
Material is the National wildlife Federation. Bach year they 
put out an *EQ Index" which assesses the state of the 
environaent and gains and losses since the previous year. 

The National Vildllfe Federation also publishes Ranger 
fiick's Nature Hagazine, an excellent journal for upper 
eleaentary school students. The cost of a one-year 
subscription is six dollars* 
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Write for a copy of the latest **tQ Index*. Also ask for 
the following Banger Bick reprints: "fiecycling", "The Mess 
We're In", "Pesticides are Perilous", "Air Pollution", and 
"Hater - What would You Do without It?" 

Single copies are available free froa: 

Educational Servicing 
National Wildlife Fedetation 
H*12 16th St. ». «• 
Washington, D. C* 20G36 

****m******%**************************^******* **************** 

ASSIGMHENT 13 

a. How effective is your school library as an 
environaental education resource center for you and your 
students? 

write an evaluation Capproxiaately one pag«) of your 
school library as it relates to environaental education. 

b. Prepare a list of environaent-related books and 
periodicals you would like the library to order as funds are 
available. Include the naae of the publisher and the price of 
the book. Send a request for these aaterials to the 
librarian. Keep a copy of that request for your files, and 
hand in a copy with your other assignments at the coipletion 
of this package. 

0^**^m**m******«********************************************** 
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Filas 

In <j«neral, thes« fii«s are appropriate for grades U-8. 
They usually need to be booked well in advance. Ail of the 
iilas listed here »ill be nailed to you free of charge. You 
«iil have to pay postage, iihich usually is between ten and 
fifteen cents. Be sure to tell the post office you are 
nailing educational matetrial so you can get this low rate. 

1» All £i£lS£S&£S 

This twenty ainute color file coapares A*erica today to 
the less polluted, aore beautiful Aaerica of the past. It is 
a plea for environaental preservation, write to: 

Kastaan Kodak coopany 
Audio-visual Distribution 
3U3 State Street 
Rochester, Sev York 14650 

2. Ths fn disss £haifi M^^l) 

This twenty-eight ainute color file describes food w«bs 
and cycles of life in the desert, write to: 

Jnited States Atoaic Bnergy Coaaission 

savannah River Operations Office 

Office of Public Inforaation 

Post Office Box A 

Aiken, South Carolina 29802 

3- Ills 

This beautiful fila shows how a fara in Maryland is run 
ecologically. It is a twenty-eight ainute color fila. Hrite 
to: 

Modern Talking Picture Service, Inc. 
503 Dorth College Street 
Charlotte, Morth Carolina 28202 
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*». greatest Gjifid (1968) 

This twenty-eight ninute color fil« iXlustrates the need 

for cooperation between ndustry and conservation groups. It 

is presented froa the industrial point of view. Write to: 

Colorado Mining Association 
H02 Majestic Building 
209 Sixteenth Street 
Denver, Colorado 80202 

5* Mfiney tg Bujn 

This is a twenty ainute filn, in color, bout the litter 

problea. Write to: 

Texas Highway Departaent 

Fx la/slide Library 

Travel and Inforaation Division 

Post Office Box 506U 

Austin, Texas 78703 

6, §o lit tle line 

Beautiful photography in a twenty-eight ainute color fila 

on the need for conservation of wildlife* write to: 

Bureau of Sport Fisheries and Wildlife 
Fish and Wildlife Service 
809 Peachtree- Seventh Building 
Atlanta, Georgia 30323 

7. Jiiiiliis B^iias 

This twenty-five ainute color fila shows the young of 
several wildlife species in their natural environnents. write 
to: 



Division of Education 

Wildlife fiesources Coaaission 

Post Office Box 2919 

Ealeigh, North Carolina 27602 



8. I wai fii lilfi 
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This twenty-seven oinate color fila explains the 
importance of predators in nature. Write to: 

Division of Sducation 

Wildlife Besources Connission 

Post Office Box 2919 

fialeiqh, Worth Carolina 27602 

^- Conservation ^nd Ba^anse in liature 

Basic ecological principles arc described in this 
eightteen ainute color fils. Write to: 

Division of Bducation 

Wildlife Besources Coaaission 

Post Office Box 2919 

fialeigh, Horth Carolina 27602 

ASSIGNflENT lU 

One good way to help students learn about their 
environaent is to bring in people froa the coaiunity who can 
talk to then about environaental issues. Prepare a list of 
people you sight ask to talk to your class. Include the 
topics they would be asked to speak about. 

^j^^^^^i^***^*^*************'*********^'** ************************ 
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CUISTICHKAIEE 



ASSIGUUPNT 15 

Please help us to iaprove future in-sarvice prograis by 
answering the follcMinq <3uestions. 

!• »as the level of difficulty of the Material appropriate 
for you? 

2. What are the best points of this package? 

3. yhat are the worst points? 

I*. Hhat else do you think should be included in this package? 

5, Do you think this experience will iaprove your teaching? 
Explain. 
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6- If you need reoewai credit in the future, what type of 
experience would ycu prefer? 

Bank order your choices, 1=first choice 

a college course 

— a workshop 
a self-instructional package 

l^dditional coaisentf: 



Thank you for your cooperation. 
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ASSIGNHSHT LIST 

Bring the five tapes, the ten sets of pictures, and all 
of the coapleted assignaents to the aeetiag on 

« 

ASSlGNflENTS 

1 Reaction paper 

2 Field trip plan 

3 Naaes of poeas 

(» Fela tionships acong living things 

5 History cycle story 

6 ftdaptatici,s for survival 

7 Uses of plants 

8 natheaatics probleas 

9 "Can Man Care For the Earth?" 

10 "Tragedy of the Coaaons" 

11 Letter to State Departaent of Public Instruction 

12 Letter to National wildlife Federation 

13 Schcol Library 

14 List of Guest Speakers 

15 QuestionnaiLB 
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T5ST ON ECOSYSTS«S 



Choos€ the best answer for each question. Using a #2 
pencil, blacken the corresponding space on the answer sheet. 



1. In the desert, where water is scarce, plants rarely grow 
close together. Ihe relationship between two plants in the 
desert is 



1. predation 

2. Butualisn 

3. coaaensaliso 
a. coapetition 

2. lichen is actually oade up of two plaats growing in close 
association. The fungus anchors the plant and absorbs water. 
The algae produces food, the relationship between the algae 
and the fungus is 



1. nutualisa 

2. parasitiss 

3. coapetition 

4. coaaensalisa 



3. Barnacles often attach theaselves to whales. This 
provides the barnacle with locoaotion to a new feeding place, 
but does not affect the whale. The relationship between the 
barnacle and the whale Is 

1. parasitisip 
2« coaaensalisa 
3. predation 
U, coapetition 

U. The chief source of air pollution in the United States is 



1. power plants 

2. cars 

3, industry 

4, burning refuse 

5. The process by which one coaaunity is replaced by another 
is called 



1. ecology 

2. predation 

3. succession 

a. photosynthesis 



6. ihich of the following is a producer? 

1* nushroooi 

2. elm tree 

3. snake 
fly 

7. The interaction of biotic and abiotic environaental 
factors is best illustrated by 

1. a hen incubating her eggs. 

2. ttto dogs fighting over a bone. 

3. a young pine tree dying after an ice storm« 

U» a river's level rising due to excessive rainfall. 

8. Hhich of the following could be completely renoved without 
ultiaately causing an end to life on earth? 

1. aan 

2. green plants 
3- decoBposers 

producers 

9. which of the following is a biotic factor of the 
environment? 

1. noisture 

2. light 

3. predators 
tenperature 

10. The producers in a conaunity take sun energy and convert 
it to cheaical energy (or food.) This process is called 

1. diffusion 

2. respiration 

3. photosynthesis 

4. succession 

11. Hhat would happen if all decoaposers were eliainated? 

1. nothing at all 

2. Flants and aniaals would live longer and reproduce aore 
of ten- 

3. There would be an abundance of food so aniaals would no 
longer have to coapete for it. 

The earth would be littered with garbage, and the 
bodies of dead organisas. 



BEST €OPY AVAILABLE 

Answer questions U - 14 bas^d on th*i di&graa b«lo«« 




12. In this food web nan would be a third order consuaer 
he ate 



if 



1. fish il 

2. fish #2 

3. the snail 

4. the alqae 

11. The only producer in this food neb is the 



1. snail 

2. decomposer 

3. fish #1 
ii. alqae 

14* Assuae a aosquito bites the aan. In which sequence would 
the mosquito be a fourth order coosoeer? 

1. alqe^e, oan 

2. alqae, insect, fish ii, aan 

3. alqae, snail, aan 

U. aiqae, snail, decoaposer, aan 

U). The correct order of bare-rock succession is 

1. tcoss, qra>5s, lichen, larqe trees, saall trees. 

2, small trees, large trees, aoss, qrass, lichen. 
1. qrass, aoss, saall trees, lichen, larqe trees, 
u. lichen, aoss, qrass, saall trees, larqe trees. 

lb. In au aquariua, oxygen is produced by 



1. aquatic plants 

2. fish 

3. snails 
u, bacteria 
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17. An exaapl« of adaptation by caaouflagc is 

1. a bird's feathers turn frca brown to uhite in winter. 

2. a tree loses its leaves in autuan. 

3. a desert snake i3 active only at night. 

i|. a beaver grows a thick fur coat for winter. 

18. The problea of air pollution 

1. can be solved now if people deaand it 

2. can never be solved 

3. can only be solved through new scientific discoveries 

4. nay be solved soae day but it will take at least 20 
years. 

19. The wcrld food supply pei person is 

1. the saae as it was fifty years ago 

2. going up and down in cycles 

3. increasing 
4« decreasing 

20. Ihe process by which food is broken down into carbon 
dioxide, water and energy is called 

1, diffusion 

2. respiration 

3- photosynthesis 

4. succession 

21. Which of the following can^gt be caced back to plants? 

1. nilk 

2. turkey 

3. salt 
U. sugar 

22. Shortages of fresh water supplies in the last fifty years 
have been caused by all of the following SJSSfit 

1. increased population 

2. increased per capita use of water in the hoa3 

3. increased use of water by industry 

(»• decreased rainfall on a worldwide scale 

23. Killing all the predators in an area will result in 

1. increased plant growth 

2. a healthier* acre stable ecosystea 

3. upsetting the balance of nature 
a. decreased pollution 



24, A water loXecule is part of the abiotic environae&t when 
it is in a 



1. lake 

2. cactus 

3. mouse 

4. whale 



25. Which of the following is not part of the water cycle? 

1. precipitation 
2« condensation 
3* ninexalization 
4. evaporation 

26, k dandelion is an eiaaple of a plant uhich is adapted for 



1, conservation of water 

2, wind dispersal of seeds 

3, pollination by bees 

4, caaouflage 



27. Recycling will have the greatest effect on 



1. noise pollution 

2. solid waste pollution 

3. air pollution 

4. water pollution 



28, Of the following, the one which is biodagradeable is 



1. newspaper 

2. glass 

3. plastic 

4. aluflinua toil 



29. The effect of fertilizers on a lake is 

1. beneficial since it increases the nuaber of gaae ^ish 

2. neutral since fertilizers act only on land 

3. haraful since it counteracts the work of pesticides 

4. haraful since it decreases the aaount of oxygen 
available 

JO. iiithout green pla.ats, aan would soon run out of 



1. oxygen 

2. water 

3. carbcn aonoxide 

4. carbon dioxide 



